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INTRODUCTION. 



The propriety of presenting to the public a work of this char« 
acter^ seemed desirable^ from the frequent calls made upon the 
author ibr Bome accurate and full dc&cription of the Aiaerican 
Electro Magnetic Telegraph, which might assist to an intelligible 
comprehension of the principles upon which it is based, and the 
mode of its operations, as well as descriptions of those plans now 
in operation in Europe, la ihe execution of this task it has been 
his determination to spare no labour, and to omit nothing that 
could enable those who had never seen the operation of the tele- 
graphy to obtain a full understanding of the subject, and also to 
judge for themselves of the merit of the American invention, as 
compared with those of Europe. For this purpose eighty-one 
wood cuts are introduced to illustrate this and collateral subjects. 

The various reports of Congress which have been made, from 
time to time, as the subject of the Electro Magnetic Telegraph 
has been presented to them, have been embraced in the work. 
They contain much information in relation to the origin and pro* 
gress of the invention, as well as other useful matter. In the 
closing part of the work is given a synopsis of the early discove- 
ries in electricity ; the experiment of Frankhn, and also the dis^ 
coveries of ingenious and scientific gentlemen of the present day. 
The principal part, however, is devoted to a full and complete 
description of the various plans of telegraphic communication, by 
means oi electricity and galvanism, in the chronological order of 
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their invention; by which it will be seen^ that for priority as 
"weSi as originality, America has the pre'^minence, not only at 

the time of the invention, but up to the present period ; nothing 
liaying yet been brought forward that fulfils so completely the 
• -conditions of what is signified by the term telegraph, as that plan 
invented by Professor Morse. Some of the foreign plans the 
cituthor has found extremely difficult to illustrate, without almost 
j-e-mventing them, so imperfectly and obscurely have they been 
described. 

"The experimental line from Washington to Baltimore has been 
jlii successful operation for more than a year, and has been the 
:tneans 6f conveying much important information : consisting of 
:inessages to and from merchants, members of Congress^ oiSicers 
'-of the government, banks, brokers, police officers; partiesj who 
iby agreement had met each other at the two stations, or had 
l>een sent for by one of the parties; items of news, election re^ 
turns, announcement of deaths, inquiries respecting the health 
of famiUes and individuals, the daily proceedings of the Senate 
and House of Representatives, orders for goods, inquiries re- 
"specting the sailing of vessels, proceedings of cases in the various 
^urts, summoning of witnesses, messages in relation to spe- 
cial and express trains, invitations, the receipt of money at one 
'Station and its payment at the other, for persons requesting the 

■ 

transmission of funds from debtors, consultation of physicians, 
aiid messages of every character usually sent by mail. 

The author trusts that the work will be received as one of a 
practical character, and furnish to those desirous to acquaint 
iliiemselves with the subject, such information as they seek. 

ALFRED VAIL, 

Washington, D. C. AmguU 18, 1845b 
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ELECTRO MAGNETIC TELEGRAPH. 



THE GALTANIC BATTBRY. 

The galvanic battery, the generator of that subtle fluid, which performs 
flo important a part in the opeiation of the Electro Magnetic Teli^graph, is 
as various in its form and amogement, ^^s the variety of purposes to whioh 
it 10 applied. They all, however, involve the 8ame.piinciple. It is not oar 
design here to deecrtbe the various modes of conatnicting it, but to eoofiitie 
our Temarks more immediately to that lued for the Telegmph. 

The effects produced by the galvanic fluid upon the metallic bodies, 
iron and steel, excitiiig in them the power of attraction or magnetism, its 
decomposing effects upon liquids, resolving them into their shnple elemental 
its effects upon the animal system, in pcoducing a spasmodic and sudden 
irritation, are generally well known. But of the character of the fluid itself, 
its own essence or substance, we know nothing. In some of its phenomena, 
it reseniMes the electricity of the heavens; both find a conductor in the 
metals; bolh exhibit a spark, un i l>uth are capable of pioducing shocks, or 
\\ \irn [ipjilied, cause llic animal system to be seusibie to tiiem. Ag^ain, in 
otlier of iLs phenomena it is totally unlike it. The galvanic fluid is essen- 
ttaliy necessary in producinor the electro niajTrief ; while the elecsricityof the 
heavens, or as it is generally termed, machine elecirtcity, has no such power 
for practical purposes. The foimer is more dense, so to speak, and more 
•easily confined to its conductors, while the latter becomes dissipated and lost 
In the atmosphere long before it has reached the opposite extremity of a long 
oonductor. The former n continuous in its supply ; while the latter is al 
inegulai intervals. The former always needs a continuous conductor; 
while the latter will pass from one metallic conductor to anodier without that 
connection* The latter would not subserve the purposas required in the 
working of the Electro Magnetic Telegmph, and as it is neither essential nor 
«ntagoni8ticBl. its presence upon the galvanic conductors or wina, at the 
2 
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Mine tune tfaoie wins are beiiig uaed for telegmphic oommunieatkni, does 
in no way interrupt or confuse its operation; and its presence is only Imown 
fioin the suddenness of its discharge at long intervals, accompanied by a 
bright spark, with a loud crack, like that of a coachman's whip. 
. Hie most simple mode of developing the galvanic Huid is in the follow- 
ing maimer f if a common glaas tumbler is two-thirds filled with dilute mu- 
riatic acid, and a piece of bright zinc, five inches long and one inch wide, 
immersed m the liquid, at one of its ends, slight action will be discovered upon 
it. If a slip of cop{)€r be then tidvcn, of the siiine dimensions, and one end 
immersed in the liquid, but separated from Uuil {X)rtion of the zinc im- 
mersed, and not permitted to touch it ; and the two piojecting ends of the 
zinc and copper, above the liquid be brought m contact, an active decompo- 
sition of the muriatic acid will appear. 

While the two outer ends are in contact, there is that current formed in 
the metallic plates, which is termed galvanic. If the contact is broken, the 
action ceases; if it is again renewed, the action is recommenced. Another 
very simple experiment, and within the power of eveiy one to demonstrate 
for themselves, is that of applying a piece of zinc to the underside of the 
tongue, and to the uppeiside, a silver coin, and then by hringmg their pro- 
jecting ends in contact, a sensible and curious effect is experienced upon the 
tongue. It is a feeble galvanic shock, and is proof of the presence of that 
fluid termed galvanic. 

We will now proceed to describe the battery used for telegraphic purposes ; 
the same in principle, but in arrangement more complicated, and far more 
powerful, than tliose in connnon use. Two distinct acids are employed; 
two metals and two vessels. Each part will be described separately, and 
then the whole, as put together ready for use. 

First. A glass tumbler of the ordinary size is used, or about three inches 
high and two inches and three quarters in diameter. 

Second. The zinc cylinder, made of the purest zinc, and cast in an iron 
mouldy represented by figure 1. 

Fia 1. 



c B 



11 

It is three inches high, and two inches in diameter. The shell I is three- 
eighths of an inch in thickness. D is an opening in the cylinder, parallel 
with its axis, and is of no other use than to aid in the operation of casting 
them, and facilitating the access of the fluid to the interior. A A repre- 
sents the body of the cylinder. B is a projecting arm, first rising vertically 
from the shell, and then projecting horizontally one and three-quarters of 
an inch. To this arm, at C, is soldered a platinum plate of the tliickness 
^ tin foil, and hanging vertically from the arm B, as seen at O, and of the 
form as shown in the figure. Tliis constitutes the zinc cylinder and plati- 
num plate, the two metals u.sed in Uie battery. 

Third. The porous cup. To avoid an erroneous impression in the use 
of the term porous, it will suffice to slate, that it is a cup of the form repre- 
sented by figure 2, 

Pig. 2. 




made of the same materials as stone- ware, and b;iked without being glazed,* 
A represents the rim surrounding the top. From tlie under side of the rim 
to the bottom, it is three inches long, and one and one-quarter in diameter. 
The rim projects one-quarter of an inch, and the shell of the cup is one- 
eighth of an inch thick. 

These several parts are placed together thus. The porous cup, fig. 2, is 
set in the hoUow of the zinc cylinder, fig. 1, represented by H, with the 
lim of the cup resting upon the top of the zinc at I. The zinc cylinder ia 
then placed in the glass tumbler. The whole is represented in figure 3. 

Pig. 3. 




•TiMfe tn BMde at ttM Amniom Pottery, in Jersey Ci^, opposite New York. 
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D represents the porous cup, F the zinc cyHnder, G the glass tumbler, 
A tlie projecting arm of the zinc, C the platinum plate, and B the over- 
lapping of the 'platinum plate upon tlie ziiic arm, where it is soldered to it. 

It is now in a condition to receive the acids, which are two: finst, puie 
nitric acid, and second, sulphuric acid, diluted in the proportion of one part 
of sulphuric acid to twelve of water. First fill the porous cup with the 
nitric acid, to within one-quarier of an inch of the top; then fill the glass 
irith the diluted sulphuric acid, till it reaches to a level with the nitric aci# 
In the porous cup. One glass of the battery is now ready for use, and as 
all the other members of the battery are similarly constructed, (there beii^ 
many or few, as circumstances require,) and are to be prepared and filled 
-with their appropriate acids in the same manner, the above description will 
suffice. There remains, however, some further explanation in regard to the 
^extremities of the series of glasses, that is, the mode of connecting the zinc 
of the first glass with the wire leading from it, and also the mode of connect- 
ing the platinum of the last glass with the wire leading from that end of the 
i9eries of glasses. Figure 4 represents their arrangemeuL 

Fio. 4. 




The glasses being all separately supplied with their acids, and othenvise 
prepared, tliey are put together upon a table, A A, perfectly dry, and made 
of hard wood. The first member of the series has soldered to its zinc arm 
a strip of copper, C, which, extending downward, has its end, previously 
brightened and amalgamated, immersed in a cup of mercury at N. The 
-cup being pennanendy secured to the table. Then the second glass is 
taken, and the platinum, B, at the end of the zinc arm, is gently let fall 
into the porous cup, so tliat it shall be in the centre of the cup, and reaching 
idown as far as its length, when the glass rests npaa the table. The third 
;'gla8s is then taken and placed in the same manner, and so on to the last. 
The last glass has, in its porous cup, the platinum plate, D, soldered to a 
«trip of copper, E, which is so ccmslnicted as to turn at the top, and admit 
«f the easy inttoduction of the platinum into the porous cup, while the other 
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eq4 copper, previously prepared like the copper of the other end of the 
bi^tery, teiiniiiates in a cup of mercury, P. The cup bein^ €|y[iable of ad- 
jtM(l9P^ 80 as to bang the platmum directly over the porous cup ; is, 
vbea adjusted j secured penrtaQently to the table. The batteij, thiw 
ayyangydy is nadj to be applied. 



THE WIRE. 

The wire used in making helices for the magnets, and for conneciipg the 
telegraphic stations, is made of copper of the best quality, and annealed. It 

is covered with cotton thread, so as to conceal every' part of the metallic 
surface ; not so much to prevent corrosion or waste from the action of the 
atmosphere, tis to prevent a metallic contact of one wire with anotJier, when 
placed near each other. After the wire is covered, it is then saturated with 
shellac, and then, again, with a composition of asphaltum, beeswax, resin 
and linseed oil. It is now in a condition to be extended upon tlie poles. 
That portion of the wire of which the heUces are iqade is only saturated 
with shellac 



TQE ELECTRO MAGNET. 

The electro magnet is the basis upon which the whole invention rests in 
fts present construction ; without it, it would entirely fail. As it is of so 
much impoitance, a detailed account will be given of the construction of 
the electio magnet, as used for telegraphic purposes. A bar of soft iron, of 
the puiestand bestquality, is taken and made into the fonn presented in figure 

Fia 5. 
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5, which consists of four parts, viz. A F and A F are the two ic|^ or prongs of 
the magnet,* of a loonded ftiim, and bent at the top, i^vpioaehiqg each other 
towards the centre, where the ends of each prong, without touching, turn up, 
and present flat, smooth and dean surftices, level with each other at F F. 
Hie other end of these prongs or 1^ is turned smaller tfian the body, on 
Ihe end of which is a screw and nut, 0 C. These ends pass thnw^ a 
plate of iron, B, of the same quality, at I and I, until theynst upon the plate 
at the shoulder produced by turning them smaller. They are then bodi 
permanently secured to the plate, B, by the nuts, C C, and the whole be- 
comes as one piece. This arrangement is made for the purpose of putting 
on the coils or taking them off with facility. The form most common for 
«lectro magnets is tliat of the horse-shoe ; and is simply a bar of iron bent 
in that form. E represents a small flat plate of soft iron, sufficiently large 
to cover the faces of the two prongs, F and F, presenting on its under side 
a surface clean and smooth, and parallel with the faces, F and F. 

The coils or helices of wire, which surroimd the prongs, A A, necessary 
to complete the electro magnet, consist of many turns of wire, first running 
^de by side, covering the fomi upon which the spiral is made, until the 
desired length of the coil is, obtained; the wire is then turned back, and 
wound upon the first spiral, covering it, until the other end of the coil is 
leached, where the winding began; then again mounting upon the second 
apiral, coven It, and in the same manner it is wound back and forth, until 
the reqmred size of the coil is attained. 

The coil is wound upon a form of die azp (or a little larger) of the legs 
cf the magnet, and when the cdl is completed, the form is taken out, leaving 
an opening in the centre, B, Into which the prongs may freely pasm 
Figure 6 represents a coil constructed in the maimer described. A aiid A are 

Fig. 6. 




* The t«rm inagtMi, here, is sTuonymoiuly aied with Um iron for Am la^giMt, u the limple 
Irm ii not • magnet, eseept v^itn •ubjected to the action of thn luXbuf timiogh the hdicM 

of wire around it. It would confuse the reader, if this distinction be not kept in view. PermaT 
neni magntit are those which retain their magnetism when once they are charged. They are 
4dwaji made of steel, and usually bent in form of a hocM-aboe. SonatiBea tiiey ai« of n 
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Ibe two ends of wiie wfaich am brought out fiom the coili TIm one pio- 
ceede from the centra of the coil, and the other (him the oulak^ OandC 
are encular wooden heads, on each end of the coil, and fiutened to it by 
binding wire, running from one head to the odier, aro\md the coiL The 
wire uMd in cooBtnicting it, as heretofore mendoned, is covered in the same 
manner as bonnet wire, and saturated or varnished with gum shellac. This 
4)reparation is necessary, in order to prevent a metallic contiict of the wires 
with each other. Such a contact of some of the wires with others encircling 
the iron prong, would either weaken or altogether destroy the effect intended 
by their many turns. If the wires were bare, instead of being covered, the 
galvanic fluid, when applied to the two ends, A and A, instead of passing 
through the whole length of the wire in the coil as its conductor, would 
pass laterally through it as a mass of copper, in the shortest direction it 
could take. For this reason, they require a careful and most perfect insu- 
lation. Two coils are thus piepBied for each magnet, one for each prang, 
A and A, figure 5. 
Figure 7 exhibits a view of the magnet; figure 5, with its two cofla, H 

Fia. 7. 




and H, placed upon the prongs. Those parts of the magnet,not concealed by 
the coils, are lettered as in figure 5, and correspond with its description. P 
represents the wire connecting the coil H with H, and A and A the ends of 

the wires leaving the coils. 

We now proceed to explain the manner by which the magnet is seemed 
upon a frame, and tlie arrangement of the annature, E, figure 7, upon a 
lever, so that the motion peculiar for telegraphic writing may be shown. 

•ingle plate of fbat fenn, umI ofhen an eoMtnieled with naiiy plates, aUa by side, fastand 

together so aa to preaent a compact magnet of the same form. They are distinguished from 
Electro Magnet* from the fact, that the soft iron of the latter depends upon the influence of the 
galvanic fluid for its magnetism, and retains it only so long as the soft iron is under itsiDfluenee, 
wbnathetaMT.iiiieBCDMinbBittodtolhaiBfliNnesaf tte^ tfaiir asg- 

mtina pennaaaatiljr. 
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Figure 8 exJiibits, in perspective, a view of the electro magnet and the 
pen lever, in a condition to show the effect of the galvanic battery upon the 
prongs of the magnet, F and F, and the annature, D, and tlie movement of 
the pen lever to which the electro magnet is secured. A bolt, upon the 
end of which is a head or shoulder, passes through the eentre of the upright 
block, C, and between the coils, H and H, and also through the brass brace^ 
O, projecting a little beyond it, with a screw cut upon its end. The thumb- 
nut, P, fitted to it, is then put on, and the whole firmly held by screwing 
the thumb>nut as lar as po^ble. F and F are the faces of the iron prongs, 
as shown in %ure 7, presenting their 'fiat surface to the aimature, D. L is 
the lever, suspended upon steel points, as its axis, which pan through its 
fide at X, and soldered to it Each end of this steel centre is tapered so as 
to form a sharp and delicate point or pivot E is a screw, pcissing through 
the side of tlie brass siiindaid,G, and presenting at its end a sunken centre, 
the reverse of the steel pivot point at X. There is also another screw, sim- 
ilar to E, passing through the other side of the standard at G', with a sunken 
centre in its end. By the extremities of these two screws, to which the ta- 
pered ends of the steel centre is fitted, the pen lever is suspended, so as deli- 
cately to move up and down, as shown by the direction of the arrow. The 
brass standard, G, is secured to the upright block, C. D is the armature, 
soldered to the end of the brass pen lever, L, separated from the faces of the 
mugnet, F and F, about the eighth of an inch. W is a yoke, secured to thd 
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lever by a screw, and which admits tbiough its lower part the steel wire 
spring, M M, for the purpose of bringing down the lever when not acted upon 
by the electro magnet. The spring is secured to a bnus standard at the top, 
Mpraaented by N. R represents the three steel points of the pen,* which 
muk upon the paper the telegiaphic chamcters; each of which strike into 
its own appropriate groove in the steel roller, S. Tand T are the flanges of 
the sted roller, -S, and which confine the paper as it passes between the pen 
points, R, and the steel roller, S, described more fully hereafter. ' J and 1 are 
4W0 screws in the horizontal cross bar attached to the standard, G, and are 
used for the purpose of adjusting and limiting the pen lever in its movement 
upward and downward ; the one to prevent the pen points from striking too 
deeply into the paper and tearing it, and the other to prevent the armature 
from receding too far from the faces of the electro magnet, and beyond its 
attraction, when it is a magnet. K is the connecting wire of the two coils 
H and H. A and B show the ends of the wire, one coming from each coil 
■SJid passing throug'h the stand, and seen brlow at a and h. 

Having; explumed lius arrangement of the electro magnet, the pen lever, 
and tiie battery ; the effect of the latter upon the former will now be de- 
scribed. Let one of tlie wires from the coils, figure 8, — a, for instance, be 
extended so far, that it can conveniently and securely be connected with the 
mercury cup, N, figure 4, of that pole of the battery. Tlien take the 
wire by figure 8, and extend it also to a convenient length, so as to be freely 
handled, and connect it with the mercuiy cup, P, figure 4, of the other pole of 
the battery. It will be found at the instant the connection is made, that the 
lever, L, figure 8^ will fly up in the direction of the arrow at W. The 
iron pnoofii in the centre of the coiU, H and H, which were before perfectly 
ftee from any attiactive power, have now become powerfully magnetic by 
the inducdve mfluence o{ the galvanic current fdlowing the circuitous turns 
^f the wire around the iron, so that now the electro magnet is capable of sus- 
Inining twMity ortwenty-flve pounds weight This magnetic power con- 
iseiitEated in the ftces of the electro magnet, F and F, attracts to it the arma- 
ture or small iron, D, dmwing the pen lever down on that side of its axis, 
and producing a revene motion on the other side at L. Now take out the wire 
■b from the mercury cup, and in an instant its magnetism b gone, and the lever, 
X, falls by ilic action uf the spring, M. If the circuit is closed a second time, 
the lever again flies up; and if immediately broken, falls. In this miumer 
it will continue to operate in perfect obedience to the closing or breaking of 
the circuit. If the circuit is closed and broken in rapid succession, the lever 
obeys and cxiiihits a constant and rapid vibration. If the circuit is < lo.^ed 
^and then broken after a sliort interval, the lever will remain up the same 

• One marlcii^ point will suflee. 

3 
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length of time, the circuit is cloeed, and ftlk upon its being bvoken. What* 
ever may be the time the circuit is broken^ the lever will remain up ibr the 
same length of time, and whatever may be the time it continues broken, 
the lever will remain down for the same time. Suppose the magnet iv 
sepamled at the distance of one mile iiom the battery ; upon manipulating 
at the batteiy, at that distance, in the manner Just 'desexibed, the 'sam^ 
▼ibmtory motion is produced in all its varieties, as when they were removed 
only a short distance. Separate them 10 miles, and still the same mysterious 
fluid is obedient to the pleasure of the operuioi ui producing die desired mo- 
tion of tlie pen lever. If they were separated at distances of 100 or 1000 
or 100,000 miles apart, tlie lever would doubtless obey the mani] illations of 
the operator, as readily as if only distant a few feet. Here is exhibited the 
principle upon which Morse's Electro Magnetic Telp<rraph is based, and which 
gives to llie several portions of tlie civilized world the power of holding- 
iuatantaneous communication with each other, with a rapidity far beyond 
what has ever before been attained. As the above explanali(»i is given 
only in reference to the power of the electro magnet, when connected with 
the battery, and to show the movements of the pen lever, we shall speak of 
the anangement of the wir^ for extended lines heieafter. 

Having now explained the electro magnet and its opeiation through the 
agency of the batteiy, we will proceed to describe those various parti of the 
register, by which the electro magnet is made subservient to the tiansnuseion 
of intelligence fiom one distant point to another. 

Figure 9 represents, in perspective, the whole of the* r^fister, as also the 
.key or correspondent. The electro magnet, H and H, and the pen lever, L, 
which have just been described under figure 8, need not be recapitulated here. 
The letteis used in figure 8, represent the same parts of the electro magnet 
inthisfigfure. ^ 

Hie brass tnsnt containing the clock work, or rather wheel work, of the 
instrument, is seen at 6 and 5. The whole purpose of the clock work is ta 
draw the paper,* 2 2, under the steel roller, and over tiie pen, R, at an um- 
form rate. 

There is also an arrangement in connection with the wheel work, by means 
of which the clock work is pui ui uioiion and slopped at the pleasure of the 
operator at the distant station. How this is done will now be explained^ 

* The paper nied Ar tdegrephic unitii^ is lint XDSmifiietiind by the pap«r nakiDg BMiebiiM- 

in one long continuous sheet, of uy kogth, about three feet and a half in width, and is com- 
pactly roiled up as it is made, upon a wooden cylinder. It is then pat into a lathe anr! marked 
off in equal divisions of one and a bail inches in width ; a knife is applied to one division at 
« tioM, and tile roll of paper rav<dyw, the knife cuts tfnmigh entire coil until it reeehee 
iBm wooden centre. This furnishes a coil ready for the register, and is about fifteen inches in di> 
ameter. The whole loU ofpeper fiuiuihei» in tiiie way, about twen^-eigbt anall nito prepared 
for use. 
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Upon the shaft, R', » a braas barrel, upon which ifi wound the cord to which 
the weight, 4, is suspended^ and by means of which and the intermediate 
wheels, the motion produced, is c-ommunicated to two toUeia (not seen in 
tfak figure, see fig. 10, C F) in advance of the steel grooved roller, 8, These 
two rollers grasp the paper, 2,2,3, between them, and supply it to die pen 
at a given and uniform rate ; the rate beinsr determined by the adjustment 
of the winij3 of tlie llv, connecled with the train. 

We will now describe, by figure 10, tlitwe parts coimected with the wheel 
work, which could not be easily shown in figure 9. F and E represent, in 



Fig. 10. 




outline, the two rollen which grasp the paper, 2 and 2. The roller E is 
connected with the train by a cog wheel upon it F is not so connected ; 
but is pressed hard upon E by means of .^pnn^s upon the ends of the axle; 
8 represents the grooved steel roller beneath which the paper, 2 and 2, is 
seen to pass. Directly under the steel roller is one of the steel pen points 
at R, upon the end of the pen lever ; a part of wluch only is shown. Thus 
far the description given of the clock work, relates to those parts, by the 
agency of which the pen is supplied with paper. We now proceed to explain 
that part connected with the clock and pen lever, by wliich the clock is set 
in motion or stopped at the option of the distant operator. 

In figure 9, at R ', is seen a small pulley upon the barrel shaft of the clock 
work ; at U, is another pulley, but huger. From the ptilley, A^, is a cord,* ot 

* Th« pulley aad cord have been dispeoMd with and two small cog wheels subatiluled. 
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band, 10. proor« ding to pulley, Q, and thea returning under it to pulley, R', 
making: It coniiouous. This band communicates ihe motion of pulley, R', to 
the pulley, Q. In %ure 10, these pulleys are represented by the same letters^. 
B represents the barrel^ the arrow, the direction in which it revolves wheii\ 
in motkm. The arrow at Q shows tlic direction which it takes when mo> - 
tion is communicated to it by K'. Part of the pulley, Q^- is broken away in 
order to show tlie ann, H, soldered at the middle of the same spindle upon i . 
which is the pulley, and directly beneath the pen lever, L. It is bent aft 
D, so as to turn down andetrikethe wooden friction wheel, C,aithe point, P. . 
Thefrictionwheelissecureduponthelast spindle of the tiain at its middle and'! 
direcdy under the lever, L. From the pen lever, L, is seen a small rod of wire^ 
A,pasBii^ down through the arm, H, with a screw and nutunderit,atI,for the - 
poipose of shortening or lengthening it It is permitted to work free, bot}i 
at its connection with the lever and arm. This wire is also extended and 
passes down through the platform, where itopetales upon a hammer for strik-^ 
ing a bell, to apprise the operator that a commimicaticai is to be sent. The. 
several parts being now explained, their combined action is as follows : 

The ann, H and D, is a break, which when brought in contact with the" 
friction wheel, C, prevents the weii^ht of the clock work from acting upon 
the train, and there is no motion. By the action of the jn.^i net, the pen lever, - 
Ljis carried up in the direction of the an owJJ.and takes with it the connect- • 
ing rod. A, and also the break, H, D. 'ihe l ieak t>einf^ thus removed from 
the friction wheel, C, ilie ciock work commence.- runniiig by the power of 
the weight. The barrel, B, must consequently turn m the direction of the 
arrow upon it; this motion is communicated by the band to Q,, which re- 
volves in the direction of its arrow ; consequently, if the lever, L, is not still ' 
held up by the magnet, the break is descending slowly ; and when it reachaa 
P, stops the motion of the clock train, tmieas the pen lever continues in 
tion, in which case the break, D, is kept up ficom the friction wheel, thus per- 
mitting the clock work to run, until the lever ceases to move, when the break 
is gradually brought down upon the friction wheel, and the train stc^ By 
this «QnCiivaace,1the operator at a distance can so control the movement of 
the p«per at the remote register, that when he wishes to write, it ahall be pi^t 
in motion, Us pen be supplied with paper, and when he has finished liis wq* 
ling, the register shall slop. 

U represents (figure 9) the bmss standards, one on each side of the laiga 
iipll of paper, 1, 1, 1, whiclji itsupports. Z is a wooden hub, upon which 
the roll is placed; and 12, the steel arbor of the hub, and upon which the 
whole easily revolves as the paper, 2 and 2, is drawn off by the clock work. 
Y 18 a brass spring, between the hub and the standard ; and keeps the paper 
stretched between the roll and the pen. 
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The key or correspondent is represented by 6, 7, 8, 9, Another view of 
it is more distinctly aeeu in ligure 11. The same letters in each, represent 



Fig. II. 




'the same thing. Yand Y is the platform. 8 is a metallic anvfl, widi ils 
-smaller end appearing below, to which is soldered the copper wire c. 7 is the 
metallic hammer, attached to a brass spring, 9, which is secured to a block, 6, 
and the whole to the platform, Y Y, by screws. A copper wire passes 
through the whole, and is soldered to the brass spring at 6. The key orco^ 
respondent is used for writing upon the register at the di^ant station, and both 
it and tlie register are usually upon the same table. 

Having now explained the Register, Key and Battery, we proceed to de- 
scribe the arrangement of the conductors or wires connecting distiint stations, 
and the mode by which the earth, also, is made a conductor of this subtle 
fluid. 

The term circuit used frequently in this work, has reference to the wire, 
which, commencing at the positive pole of the battery, goes to any distance 
and returns to the negative pole of the battery. When its going and return- 
ing are continuous or unbroken, the circuit is said to be closed or complete. 
When it is interrupted, or the wire is discomiocted, the ciicuit is said to be 
broken or uptn. 

When a magnet or key or battery is spoken of as being in the etreuitf it 
has reference to the use of the wire bdonging to the key, magnet or battery, 
leapectively, as a' port of Uie circoH. 

There are three modes of arrangmg the wires, so as to^commtmieato be* 
* tween,two distant stations. Two of these modes aie inferior^ as they Aur- 
nish but one circuit for the termini, and consequently obliging one stalieii to 
wait, when the other is transmitting, both stations not being aUe to telegr^ 
at the same time. These two modes are called the d^fendentcitcuiie. The 
first mode », where two wires are used, of which ^ure 12 is a diagram. 
B represents Baltimore, and W Washington ; m is the magnet or register ; 
At the key, and bal ilie battery, all at the Baltimore station; m' is the magnet 
or register; k' the key at the Washington station. The lines, represent the 
wires upon the poles, connecting the two stations, and are called the east and 
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west wires. In (his arrangement of the wires and also in the second, the key 
(which has been explained in a preceding figure, 11, and shown at 6 and 
7 to be open ) must be closed al both stations, in order to complete the cir- 
cuit, except at the time when a conimunicaition is being transmitted.* For 
the purpose of closing the circuit at the key, a metallic wedge is used, which 
is put in between the anvil 8 and the hammer 7, and establishes the circuit. 
^Supposing the battery is in action, and B has a icommunication for W: he 
opens his key, by removing the wedge, and sends his message. The galva- 
nic fluid leaves the point, P,of the battery , and goes to' to m, along the east 
wire to ^, to mfy and back by the west wire to N pole of the batleiy. In the 
«ane manner it proceeds along the wires, if W is writipg to B. In this ar* 
rangement, the direction of die galvanic current is the same, whether B or 
W is communicating, unless the poles of the battery are reversed. 

• 

Fio. 13. 




The second mode has but one wire and the ground, represented by figure 
13. The use of the ground as a conductor of the galvanic fluid, between 
two distant points, is to many a mystery. But of the ikct there is no question* 
The abcfve diagram exhibits the manner in which the east wire and grqmifl 
were used from the first operation of the Telegraph, until the close of the ses- 
sion of Congress, June, 1844. In this diagram, we wiD minutely follow the 
course of the galvanic current. B represents Baltimore, and W Washington ; 
C represents asheet of copper, five feet long and two and a half feet wide, ta 
w l)ich a wire is soldered and connects with the N pole of the battery. This 
slieeL of. copper lies in the water at the bottom of tlie dock, near the depot of 
the Baltimore and Ohio Rail Road, Pratt street. From P of the battery, the wire 

*Mf^Um fee key li opugd atlfas sttttoa from iridch flw wininniiiBstiim li to be leafc. 
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proceeds to >t,the key, then torn, the magnet or register, then it is the east mre 
toA'jthekeyai.W, then tow', the magnet or register, then io Hie copper sheet, 
C, buried beneath the brick pavement in the dry dust of the cellar of the cap- 
ital. The direction of the cunent is from P of the battery to ^,to m,and along 
the east wire to A^,to m',and to C, where it is lost in the earth ; but reappeam 
at the copper plate, C,atB, and thence to theN poleof the battery, having com- 
pleted its circuit It is, therefore, certain, that one-half of the ahvnit b through 
the earth, From B to W Uie east wire is the conductor; and from W to B the 
ground is the conductor. In this arrangement, the west wire is thrown out^ 
and is no part of the circuit ; while the earth has been made a substitute for it 
The last diagram, as has been stated, exhibits the plan of the wire and 
ground, as used for telegraphic purposes, from its first operation, until the 
adjoui iinient of Congress in 1844, being prevented from completing the ar- 
rangement of the third mode from the throng of visitors, that pressed to see 
it'^ o[n ration. After the close of the se^ion, the following arrangement of 
the wires was made, as shown in the Uicigrani, figure 14,by means of which, 
both stations could transmit at the same time, with one battery for both, and 
the keys were not re(^uired to be closed. It is called the two indepefi- 

Fig. 14. 




de7it circuits. Here the west wire is used for transmitting from B to W; and 
tlie east wire fioni W to B. The copper plates at B and W remain as they 
are described in the second plan. Bat^ the baucry, at B is used in common 
for botli circuits. It is simply necessary here to designate the course which 
the fluid Liikes wlien bni!i liufsarein operation, viz. BtransmittinsT to W; and 
W to B. In the former case, the current is from P of die battery to A", then 
the west wire, (hen to m', at W, then to C. thence throueh the g-round foCat 
B,and then to die N, or negative pole of the battery, as shown by die arrows. 
In the latter case, the current is from P of the batteiy to w,then the east wire, 
then to A:', at W, thence to O, tlience through the ground toC at B, thence to 
the N, or north pole of the battery, as shown by the arrows. This arrange- 
ment, by which one batteiy is made efficient for both circuits at the same 
time, where two were foimeily used, was devised by Mr. VaU, assistant aa* 
ferintiendent, in the sjitiiig of 1844; and has contributed much to ^m i n idt the 
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care and expense in maintaining that part of tlie apparatus of the telegra]^. 
One battery being niow used instead of two. By the abotre diagram, it will 
be peiteived that ihe ground is common to both circuits, as well as the bat- 
tery, and also the wire from the N pole of the battery, to the ct^iper {date, 0 9 
and from the copper plate, C, to the junction of the two wires near the Cwo^ 
anows. For the purposes of tdegiaphic eommomcation they answer as well 
as though there were four wires and two batteries. Instead^ nring the 
ground between C and a wire might be substituted, extending from the N 
pole of the battery to the junedon of the wires at the two amywsatW. The 
anangemeDt of the wires, battery, keys, magnelB or registeis at both stations^ 
with the ground, as shown in figure 14, is the plan now used fx telegraphie 
operations between B and W; and ha9 many decided advantages over die 
arrangements of figures 13 and 14. First. In both of those arrangements, * * 
the circuit is obliged to be kept closed, when neither station is at work, and 
as the battery is only in action when the circuit is closed, it follows that the 
battery will not keep in action as long iis when tiie circuit is allowed to re- 
main open, as in the use of the third plan, figure 15. Second. There is an 
advantiuje in disp> nsmL'^ with tlie use of the metallic wedge, which is liable 
to be foruotteii liy tiie operator. Third. The attendant may occasionally 
leave the room, and is not required to be in constant waiting, as the clock work 
is put in motion and stopped by the operator at the otiier end, and the message 
written without his presence. But in the first and second arrangement, the 
apparatus for puttmg in motion and stopping the clock work, is entirely 
useless. The attendant being obliged to put it in motion and stop it him* 
self. 

We will now prooeed to describe the modus operandi of transmitting intel* 
ligenee finm one station to another; the emingement being as in figure 14; 
iSr IB the key of the operator at Baltimore, and wl represents his register, or 
writing desk, at Washington; //is the key of the operator at Washington, and 
ff» his regiscer, or writing desk, at Baltimore. Each has the entire control of 
his respective register, excepting, only, that each operator winds up the other's 
instrument, and keeps it supplied with paper. It will also be home in 
mind, that each circuit is complete, and eyery where continuons, except at 
the keys, which are open. If, then, the hammer is brou^lit in siuiden con- 
tact with the anvil, and permitted as quickly as possible to break ite contact 
by the action of the spring, and resume itsfonner position, the galvanic fluid, 
generated at the battery, flies its round upon the circuit, no matter how qiiick 
that contact hai? been made and broken. It has made the iron of the electro 
magnet a magiiet; which has attracted to it the an nature of the pen lever; 
the pen lever, by its steel pen points, has indented the paper, and the pen 
lever has, also, by the connecting wire with the bxeak^ taken it 6am the fine* 
4 
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tion wheel ; this has releaaed the cloc k w ui k, which, through the agency of the 
"^ei^ht, has commenced running, and the two rollers have supplied the pen 
with jmper. But, as only one touch of the key has been made, the clorlc 
work soon stops again, if no other touches are made, by the action of the 
break u\x)n tiie friction wheel. 

This shows the whole operation of the Telegraph, in making a single dot 
by a single touch of the key. In order now to explain more fully the ope- 
- ntioD of the steel pen points upon the paper, which is in contact with the 
grooved loUer^ let there be made four touchM at the key; this will be 8uf> 
ficient to start Ihe clock work, and allow the paper to hatre attained a unifoim 
•ate; then lot six touches be made at the key. The contact has been made 
4tx times and broken six times. Each time It is ekised, the eleetm mag- 
net, as heietofore explained, attiacts to it, with consideiable force, the ann»- 
tme of the pen Lever, canyiog up the sleel pen points against the paper, 2, 
under the steel toiler, S. The three points of the pen, falling into the three 
eorresponding grooves of the roller, cany the paper with them and indent 
k,* at each contact There then iy[>pear upon the paper, as it posses 
out from under the rollers, dx indentations, as if it had been pressed 
upon by a blunted point, such as the end of a knitting needle would besup- 
posed to make, when pressed upon paper, placed over a shallow hole, but in 
«uch a manuer not to pas^ iluougli ihe paper, hut raising tlie surface, as 
in the printing for the blind. These indentations of the paper are the mark- 
ing of the pt n, but varied in the manner now to be described. 

By examining the telegraphic alphabet, the characters will be found to be 
made up of dots : short and long lines — nnd short and long spaces. A single 
touch of the key, answers to a single dot on the paper of the register; which 
represents the letter, E. One touch of the key prolonged, that is, the con- 

• tact at the Icey continued for about the tune required to malce two dots, pro* 

•The first workmg medel of the Telegraph was furr ishn! with a lead pencil, for writing its 
.characters upon paper. This was found to require too much attention, as it needed frequent 
•harpeolng, and in other respects was found inferior to a pen of peculiar construction, which 
•was aAnwiidi mbflitttted. Thif pen wis supplied witli ink ftom a rMcrvoir attadhsd t»it. It 
answered well, so long as care was taken to keep up a proper supply nf ink, -.vhich, from the 
character of the letter?, and sometimes the rapid, and at others the slow rate ol ■vvritinr^, was 
^ttd to be difficult and troublesome. And then again, if the pen ceased writing for a iittie 

• tins, fiw ink eraponted aiid laft ■ isdiiMat in llM TeqaM 

again in writing order. These difficulties turned the attention of thp invpntar to other modes of 
writing, differing from the two previous modes. A variety of experiments were made, and • 
among them, one upon the principle of the manifold letter writWB ; and which answered the 

.purpose veiy wvU, for a short tima. This plan was also found objaetionable, and after mudi 
time and expense e:q fij'!f'd upon it, it wa? thro\vn aside for the present rao<le of marking the 

'telegraphic letter. This mode has been found to answer in every respect all that could be de- 
•ired. It produces an impression upon the paper, not to . be miilakan. It is dean, and the 
poiAti mikingllie imywiisjoa being of tht Tsiy haidaat stsel* do not waar, and nnden the wiii- 

' inf sfpamtttB alwi^a read^ fiir nst. 
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duces a short line, and represents T. A single touch for about the time re- 
quired to make four dots, is a long line, and represents L. A single touch 
for about the time required to make six dots, is a still longer line and repre 
aeoJUi the 0 of the numerals. If the use of the key be suspended for about the 
time reqaired to make three dots, it is a short space, used between ietten. 
. If susp^ed for the time required to make six dots, it is a laog space, used 
between words, and a longer spece is that used between sentences. These 
ave the etemenja. which enter into the coostructtoa of the telegmphtc char- 
aders, as used in transmitting intelligmce. The alphabet is repies«ited by 
the following combinatioD of these elements. 

Alphabet. 

4 

▲ B-C1> EF G HI J K 



mwmm^ »^mmf ••• ■ • ••• mmm^m* mw^mmu ••«•• 

W XTZIb 1 2 S 4 



Suppose the following sentence is to be transmitted from Washington to 
Baltimore: 



The A mer ic a a Eflec t r 

« • MB • «>■ mm • mmm • « mm ■ • ■ «m • ««• « ■ • ■ • mm 

o Ma g netic Tele|f ra 

• •••a •••• « « • • mm • mmm « «■■> • ^m « ■ mm • ■ 

ph inveoted b y Pro 

• ^mt • • ••• ••■ * mam • ^m • • ■ am ^m •■• «•« • m mm 

f easor S F B Mor se o f 

• • • mm mmmt ««• • mm • • ^m • aa* ■ « • • « • • . w • 

NewYor Ic on boar d 

m 9 • mm • mm •••• • • • mm • ^mt m mm «»•• «•••! 

of the pac ket ship 

« « • ■ ■ mm m^m^m ^mmm ■••« • • * • • • ^mtt • • • • • • ^t^mm ^^m^ » • i^m ' 

Sull y Capt Pell on 

• #««•• 4 aw • • ■ • • • • ^m • • • mm • • • • • • t^m mm • ■ • 

her passa from H 

dvreto New York Oc 

MB> • mm t tmm MM • ^m « * ■ « ■ ■ « «b • • • • a 

ftober 1 8 S a 
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It is r\ 1(1* tit, m the attendant at Baliimare has no {igencv in the trana- 
miseion oi tins niessitge from Washington, his presence, even, ]s not abso- 
lutely required in the telegraph rooni at Baltimore, nor is it necessary, pre- 
THHuly, to ask the question, are you there ! The operator at Wasbington 
IreiiBiiiitB it to Baltimore, whether the attendant is there or not, and the 
telegtapbic characters aredieUnctly recorded upon the paper of the Baltimore- 
register. If he emits a letter at the key, in Washington, it is omitted on the 
paper in Baltimore. If he has added at the key in WaahingUm, it is also 
upon the paper in Baltimore, nodiing more or less is marked upon it 

Specimen of the Telegraphic LangtMige, 

• • mm •••• • •• •> » > •• »^m^m% ^v**** •••^sa 



• • «•*»• • mm ■ • • • • • 



I • • ■ • « • • 



•OBSB • ■ > ^m^m •••>■• ^m^m <• ^mm 

• ■ wmm ^^m» mm •>•• mmmttm •«» •> * »mm ••• m$mm 
9mm mtmm • •■ • ^m^m m^^m ^m»t ^m • ■ ^b^v 

• • ai^B • ^m* • • •• ^» • aiM • mm* •••^B • • 
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From ihe peculiarity of tlie motion obtained at the pen lever by die ao 
tion of ihe battery upon the electro magnet, it is evident iliat a few elements, 
only are presented upon which to base the teleigmphic characters. The mo- 
tion of tlic lever, to which is attached the steel pen points, is vibratory; but 
capable of being so controlled as to cause it to retain either of its poeitions 
(that is, up or down) as long, and at such intervals, and in as quick succes- 
sionasthe operator may choose. Therefore, every sort of combination 
which dots, lines and spaces, in any succession, and of any length can make, 
are here as much at the pleasare of the tele^phic manipulator, as theBng*' 
liafa alphabet is with the' letter writer. So that if from this countless variety, 
twenty-six of the most simple, to represent letters, and ten to represent the- 
numeials, shall be taken, we come at once into possession of the means el 
representing words and sentences, by new, but intelligible characters, and 
through them, can be conveyed as clearly, and as concisely, as if they were 
given viva voce, or wriilen in Roman cliaracters. Such is the alphabet given 
above. This conventional alphabet was originated on board the packet 
Sully, by Prof. Morse, the very first elcmenis of ilie invention, and arose from 
tlie rii ( e sity of the case; the motion produced by the magnet bemg Uinited 
.to a single action. 

During the period of thirteen years, many plans have been devised by the 
inventor to bring the telegraphic alphabet toils simplest form. The plan of 
using the conmion letters of the alphabet, twenty-six in number, with twenty- 
six wires, one wire to each letter, has motived its due share of his time and 
thought Other modes of using the common letters of tlie alphabet, with 
a single wire, has also been under his consideration. Plans of using two^ 
thiee,four, five and six wires to one registeiing machine, have, in their tum, 
received jNToportionate study and deliberation. But these, and many other 
plans, after much care and many experiments, have been discarded ) he 
being satisfied that they do not possesiB that essential element, sin^iciiy, 
which belongs to bis original first thought, and the one which he has adopt- 
ed. A detailed account of these various plans'with fewer or more wires, 
might be given here, but it will suffice merely to present the alphabet adapt- 
ed to a register, using 2, 3, 4, 5, or 6 wires, with a separate pen to each wire, 
capable of working together, or in any succession. It is obvious that every 
additional pen will give. an additional element to increase the combiiiation, 
and were there any real advantage in such an arrangement it would have 
been adopted long since. 

No. 1. 

Alphabei /or two penSy opertUing together or in succession. 




AB CD£F 6H IJXLMNOP QBS 
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No. 2. 

ii{pAa6e/ ybr /^ee jjetiSj operating together w in succession, ' 



ABCDEFGH IJKLMNOPQRSTUTWX 



TZfcl23 4 667890 

No. 3. 

Alphabet for fottrpefts, operating together or in succession. 



ABCDEFOH IJ KLMNOPQB 8 TV 



TWXYZfcl2S 4567 8 8 0 

No. 4. 

Alphabet for five pens, speraHtig together or in succession. 



ABCD£ FO B I JKLMNO PQK S X U 



YWZTZkl2.8 4 f « 7 8 8 0 

No. 6. 

J^^ofttf^ /or six pens y operating together or «n succession. 



ABCDEFOH I JXLMN OP QR S T U 



VWXYZkl 8S45«78f8 



98 



CORRESPONDENT OR KEY. 

The modes of manipulation for sendiiig iateUigence, which ai varioiw 
times have been invented by Prof. Morse, are more various than any otlier part 
of tiie machinery of tlie telegiaph. A few of tliem wiUnow be described. The 
fint iiieiliod, iayenled as eaciy aa the year 1832, was that of using a type, 
lesembUng saw teeth, set up in long frames, and made to pa* under a lever, 
by means of machinery, al a uniform rate, for the purpose of dosing and 
breaking the circuit, in a manner hereafter to be describ^ The following 
4;ure, 15, represents the saw-teeth type. The top of the narrow tooth cor- 

Fig. 15. 

C 
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Tes])oiids with the dots of the leiters, and tlie iong toolh, with tlie luxes of 
iheji^is. For instance, A, has one tooth for a dot, and a long tooth for a 
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line, which is the telegraphic letter A y then foUow« a space at the end of 
the type, corre^nding with the short space between two letters. 

These type were set up in a cavity, made by putting two pieces of long^ 

rules of brass plate together, side by side, with a strip of half their width be- 
tween (hem; so a.s to iiiake the cavity sufficieiUly large to receive the type. 
This was denominated the ^wr/ rw/e, and is represented in figure IG by A 

Pia. 16. 




A. Parts of the type are seen rising above the edge of the nifo, and below 
it aie seen the cogs, by which, with the wheel, Y, the pinion, L, and the 
cnmk^ O, the port rule, with its ty^, were carried along at an uniform rate, 
in a groove of the firame, K, R, under the short lever, O, which has a toothy 
or cam, at its ezlieuity. . J is a suppoft, one on each side of the tkame> for 
the axis of the lever, B and C, at itsaxis,! ; a and $ are two brass or copper 
mereuiy cups, fostened to the fiame. These cups have the negative and pos- 
ithre wives soldered to them, N and P. D and Hare the ends ctme wppet 
mn, bent at tight angles at that portion of il fastened to the lever, 
Hie ends of the copper wire are amalgamated, and so adjusted, that when 
the lever is raised at C, by the action of its coin, passing over (he teeth of 
the type, the lever, B, is depressed, and the wires, D and H, tij|) into the 
mercury cups, and thus complete the connection. This plan worked weii, 
but was too inconvenient and nuwLeidy. 

Tl)*' second niciliod was upon the same principle, with a more comjmct 
arrangement. The type being put into a hopper and carried one by one 
upon the periphery of a wheel, the teeth acting upon a lever in the same 
manner as in the figure preceding. The wheel being horizootaU 

5 
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The tbifd plan diifered only in otie f«spect, instead of the iyfet mtmng 

m a chtjlc, they were made to move in a etraight line. Figure 17 represents 
ihcii iiistrument. The type were iill made with small holes through their 
sides, so as to correspond with the teeth of the wiieel, A, driven by clock 
work and weigirt . K the side of the fnune containing the clock w ork. 
B is the hopper contaiiiiiig tlie types, with their teeth outward. The hopper 
is inclined at an angle, ?o ihat the type may slide down aa fast as one is car- 
ried through the cavity, a and b. C is a brass block to keep the type up- 
ligfaty and sliding down with them. G and F are two small loliers, with 
BpringB (not shown) to sustain the type, after the wheel. A, has carried them 
beyond its reach. G is a lever for 4he same purpose as C in figure 16. 
D its support, thiough which its aads paases. F is the long lever, O, of Ih0 
left side figure, to the end cf which, is the bent wire in the mercury cops, K 
and S,and to which are soldered die wires,? and N. Tis the spring to oany 
back the lever, O. F' is one of (he small roUen, and Cf the short lever. 
At K may be seen a part of one of the type passing ; the tooth having the 
shoit lever upon its point, thereby connecting the circuit at the mercury 
cups, H and S, by the depression of the long lever, O. The hopper, B, may 
be of considerable lentrth, and at a less angle. When a communication is 
to be sent, it is set up in type, and put in the hopper. The clock work is 
then put in motion, and the wheel, A, will carry them down one by ouq» 
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la ty» mttmier, ifae cam on the mnH of the lever, G, will paas ofer eU the 
teeth of the type, as in the plan aliown by figure 16. 

The fourth plan was by means of keys, one for each letter and numeiaL 
By pressing upon any one of the keys, it wound up the clock work of the 
instrument The key being instantly celeased, and retumiog gradually to 
its fomier position, produced the closing and breaking of the circuit required 
to wriie its character upon the re^ster. 

The fifth plan is in some respects similar to the last, but much more sim* 
pie, and requiring less tiuie in transmitting intplliiri i ire. Figure ISexlubits 
a view of the keyed correspondent, with its clock work. A' represents a 
top view of it, and B' is a side or front view. 1 1 1 1, of both views, rep- 
resent the long cylinder? of slieet brass, covered with wood or mme insu- 
lating substance, except at the black lines, which represent the form of the 
letteiB, made of brass, appearing at the surface of the cylinder and extend- 
ing down and soldered to the interior brass cylinder. A cross section of the, 
cylinder is seen at V, of which the blank ring is the brass cylinder, anil 
the blank openings to the outer circle the metallic forms of the letter 
and the shaded portion of the circle represents the insulating substance, cover- 
ing &e whole sotfece of the cylinder, except, where the letter-forms project 
fiom the interior. It is obvious that eveiy letter and parts of each letter are 
in metallic connection with the brass cylinder* At each end of the cylinder 
is a brass head, with its metallic journal, and the journal or arbor turns upon 
its centre in a brass standard, 17, secured to the vertical frame. To thb 
standard is soldered the copper wire, N, connected with the negative pole of 
the battery. There are together thirty-seven letters and numereds upon the 
cylinder, and made to correspond to the letters of the telegraphic alphabet. 
To each of these, there is a separate key, directly over the letter cylinder. 
Each key has its buitun, with its letter, A, B, C, D, jfcc, marked upon 
it, and benentli the button in a frame of \m\^, is a little friction roller. The 
key is a slip of ihin brass, so as to give it the elasticity of a sprintr. and ia 
secured at the thicker end by two screws to a brass pfate, extending the 
whole length of the cylinder, so as to embrace the whole number of keys. 
This plate is also fastened to the vertical mahogany frame. At the right 
hand end of the brass plate is soldered a copper wire, leading to the positive 
pole of the battery, after having made its required circuit through the coale 
of the magnet, d^. It is clear, that if any one of the keys is pressed down 
upon any portion of a metallic letter, that the circuit is completed ; the gal* ^ 
vranic fluid .^11 pass to the brass plate to which, P, wire is soldered; thence! 
along the plate to the spring or key ; then to the small friction roller be^ 
neath the button ; then to that portion of any letter with which it is in 
contact; tiien to the interior brass cylinder, to the arbor; then to the bras* 
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■tandud, and along the negative wire, soldered to it, to the battery. We- 
have now to explain in what maimer, the cylinder is made to revolve, at 
the instant any particular key is pressed, so that the metallic fonn of the- 
letter may pass at anmiiform late under the roller of the key ; breaking^d: 
oonnecting the circuit so as to write at the register, with mechanical accu-. 
racy, the letter intandedL 

4 4 is the plaiftitm uftn whieh the parts of the instrument are ftsteaed. 
3 3 is the vertical wooden back, or support, for the keys and Inass standard, 
17. 2 is the barrel of the dock work contained within the frames, 5 5. 
With the dock woik,a iy is connected for regulating its motion, and a stop, 
a, for holding the fly, when the instrument is not in use ; 6 is a Very fine 
tooth wheel, on the end of the letter cylinder; 7 is also a fine tooth wheel, 
on a sliaft driven by the clock train. In the front view is seen, at 9, 
another fine tooth wheel, suspended iij)Oii a lever, the end of which lever 
is seen at 8, figure 18, A'. 18 is a stop, in the standard, 17, to limit the 
return motion of the cylinder, which also has a pin at 18, at right angles 
with the former. 16 is a small weight, attached to a cord, and at its other 
end, is fastened to the cyhnder.at b. The relative position of the three fine 
tooth wheeb^and the lever, 8, are better seen in a section of the instrument. 



Fio. 19. 




figure 19. The same figures represent the same wheels as m the other 

views, A' and B'. 7 is the wheel driven by the weight and train. 6 the 
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wheel, on the end of the cylinder, to wlucli irioum is to be comiiuiiiicaied, 
and 9 is the wheel, suspended n|>on the end of the lever, 8, of wluch lU ia 
its centre. 1 1, is the brass lei tered > \\ liiiilei. 11 and 13 the buttons of 
tlie two keys, one a htlle in adviince of the other. 14 is the spring and the 
'4wo friction rollert of the key, may he seen directly under the buttons. 
15 is the stop pin. 16 the small weight and cord attached to the cyliiukr, 
to bring it back after each opemtion. 4 4 is the end view of the mahogany 
platform. The arrows show the direction which the wheels take, when the 
lever is prosKd with the thumb of the left hand at 8, so as to bilqg wheel 
*9, u]> against 7 and 6, connecting the two, as sbown hj the dotted lines. 
Wheel, Tf commmiiGatiiig its motion to 9, and 9 to 6, which causes Ike 
metallic letteis to pass under the lollere in the dnecdon of die arrow. Now, 
in Older (o use the insttximent, let it be supposed a letter is to be sent. The 
«top, a, figure 18, A', is removed from the fly, and the dock work is set ta 
motion by the large weight. Then the thumb of the left hand pMeses «pen 
the lever ^9, at the same time, key, /?, is pressed down by the finger of the 
iiglii liuini, so that the snmll rolUjr comes in contact with ibe cylinder. At 
the instant the roller touches ilie cylinder, tlie letter begins to move under 
the small roller, making and breaking the circuit with niechaaical accmiu v. 
When the letter has passed under the small roller, the thumb is taken otf 
the lever, 8, and the firi!2;ei from the key, R. The cylinder is then detached 
from its geer wheel, 9, and tlie weight, 16, instantly carries it back to its 
former poeitioa^ in readiness for the next letter. Then tlie teverj 8, and the 
key, E, are pressed down at the same instant ier the next letter, and it is 
carried under the small roller in the same manner as the first, which, when 
JInished, the wheel, 9, is suffend to fail, and the cylinder returns to its 
natuml position again. The same manipulatioa is repeated for the remain- 
ing letters of the word. 

la the foUowjng figure, 20, ii represented the flat correspondent It 
somewhat resembles the keyed correspondent, but without keys or clock 
work. A represents the arrangement of the {otters, presenting a flat sur- 
foce. Those portions in the figure, mariced by black lines and dots, repre* 
sent the letteis which are made of brass. That portion which is blank, 
represents ivory or some hard iiunilating substance, surrounding the metal 
of the letters. As in the keyed correspondent, each letter and parts of 
each letter extend below the ivory and are soldered to a brass plate, the 
;fiize of the whole figure, A. A sectional view of this is seen at 1 1, which 
is ivory, and 2 2, the brass plate below. The whole is fastened to a (able, 
5' and 5' is a brass plate, called the q-uide plate, with long openings, 
represented by the blanks, so that when the guide plate, 5' 5', is put over 
iiie form, A, each opening is direcdy over its appropiiate letter, and is a little 
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longer than the length of the letter. 4' and 4' is the wooden frame, to 
which the guide plate is secured. The ends of this frame are seen in the 
sectional figure at 4 4, and the guide pkite at 5 5. The dark portions of 
which, represent the partitions, and the blanks the openings. It will be 
observed here that the plate, 5 5, resting upon the wooden frame 4 4, is 
completely insulated from the brass letter, plate 1 1 , and 2 2. Tlie blank 
space between them showing the separation. It is, however, necomiy 
thai the guide plate should be connected with one pole of the batleiy, and 
the letter plate with the other pole. For (his purpose a brass screw, 
passes up throiigfa the table, B, and duough 4, into the guide plate 5 5. 
The head of the screw has a small hole through it, for passing in die end 
' <of the copper wire, G, from the batteiy, and a tightening screw below, by 
which a perfect connection is made. At D, is another screw, pasring 
through the table, and into the letter plate, 2 2. To the head of this sevew 
is also connected another copper wire, E, extending to one of tlie poles of 
the battery. 
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This instraraent, when used, occupies tlie plaee of the key or correc^oii' 
dent, in the desciiplioii heretofore given of the register. The circuit is now 
suppoeed lo be complete, except, between ihegiitde plate, S 5, aad the letter 
pittte, d 2, Now, if a metallic rod, or pencsU, C, be takeo, and the small 
end passed throqgh one of the openings in the shield, above the^ letter, its 
point wflL rest upon the ivory ; and if it be gently pressed laterally against 
the dde of the opening of the guide plate, at the same time a gentle pressure 
k given to it upon the ivory, and then drawn in the diieetioii of the arrow, 
4f, it ■ obvious, that when the metalUc point reaches, for instaitQei the short 
line of letter B, the drcuit will be closed; and the fluid will pass from the 
battery along the wire to the screw, F, then to the guide plate, along the 
plate, lo llie loti, dicnce to the metallic short line of letter B, thence to the 
letter plate below, Uicnce to the screw, from the screw to the wire, and 
thence to tlie battery. When the point hjis p;issed over the short metallic 
line, it reaches the ivory, and the circuit is broken, then, when it comes upon 
the first inetallif (lot, it is again completed, and in the same manner the 
circuit will be completed and broken, until the point has passed over the 
whole of the letter. The use of tliis instrument requires great unifonnity of 
time or speed in drawing the point over the letter form. The steel point of 
a common ever>pointed pencil is frequently used in place of the pointed 
rod, C. 

The seventh plan is that heretofore explained as being now in use, of 
which there aie several vaneties. This mode of writing requires that the 
operator diould be perfectly fiuniliar with the alphabet, as he is obliged to 
spt^ th^ word, andmeasure the time, lequifed by the various parts of each 
chaiooter making the letter. It might seem difficult, yet experience has 
proved it Co be superior to every other method yet devised. By this method^ 
intelligence is transmitted ftster than it can be written down by reporters ; 
and after a little practice, with so perfect a formation of the' characterB, that 
mechanical accuracy can alone be compared to it As this is the simplest 
in its constniction, it will doubtless supercede all the others. We will now 
give it;d simplest fonn. 

THE LEVER KEY. 

This, as we have said, is the most simple form of the key, or correspon- 
dent. It is a modification of that shown at figure II. The following^ 
%ure, 21, lepreanUs a key, whett the lever is taken advantage of to make 
a more perfect connecdon, with less application of power. A key of th^ 
«bove ibim has been used during the past winter fiv reporting the proceedinga 
of Cooiresa, and has been found to operate with ease, with certainty, and 
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with great rapidity. A A is the block or table to which the parLs are 
secured. E represents tlie anvil block. J the anvil, screwed into the block, 
both of brass. B is another block, for the slop anvil, K, and die standard 
for the axis of the lever C. L is the haininer, and is screwed into the lever, 
projecting downward al V, almost in contact with the anvil, J. R is 
anotlier screw of the same kind, but in contact with the anvil, K, when the 
lever C is not pressed upon. Under the head of each of these two sdeWBi 
aure tightening screws, which permanently secure the two hammers, to any 
adjnsled position required for the easy manipulation of the lever, G. D ie 
a spring which sustains the arm of the key up, presenting the hammer, L, 
from making contact with the anvil, J, when not in use. G is a screw con 
necting with the brass ^lock, B, and F a screw connecting with the block^ 
E. To these screws the two wires, I and H, of the bMleiy aie connected* 
No#, in order to put it in operation, it is necessaiy to bring the hammer, 
in contact widi the anvil, J, for so long a time, and at such regular intervals 
as ere required by the particular letters of the communication. When the 
key IB pressed down, the fluid passes from the battery lo the wire, H, then 
to the screw, G, dien U> the block, B, then to the lever, C, at the axis, S, 
then to its metallic anvil, J, then to its screw, F, then to the wire, I, and to 
to tlie battery. 

7%c circuit of the Electro Magtiety closed and broken by the movemmi 
of the lever itself acted upon by the Electro Magnet. Showing the reh 
pUUty Mfith ftkieh it i» possible to ehse and break the eircuii, 

|n order to give some idea of the rapidity with which the circuit may be 

closed and broken, and answered by the motion of the lever, a figure, 22, is 

heie introduced to explain itis construction and arrangement The platform it 

shown at T, and the upright at S, to which the coils of the electro magnet^ A ^ 
6 
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«ie aeoured by a bolt with its thumb nut, E« Da projecting prong of the 
floft iron, and C the armature attached to the metallic lever, B, which 
has its axis or centre of motion at K, in the same manner as the electro mag- 
net of the register; R being the standard through which the screws pass. 
O is the steel spring secured to R, by a plate, U, upon it, and the screw, N. 
L and M are adjusting screws, for tlie puipose of confining the motion of 
the lever, B, within a certain limit P is a wire with an eye at the top, 
through which the end of the steel spring passes, with a hook at the other 
end, piissing through the lever. The wire, Q, from one of the coils is con- 
nected with tlie plate, U, at the top of the standard, R. As the standard, R, 
is of brass, the plate U, tlie axis of the lever of steel, and the lever, B, of 
brass, all of them being metais, and conductors of the galvanic fluid, they 
are made in this arrangement to ser\'e as conductors. I is the wire proceeding 
from the other coil, and is extended to one pole of the batteiy. The wire, 
fi, coming teem the other pole, is soldered to the metallic spnnig, J, which 
is secured to the upright, S, by means of the adjusting thumb screws, F and 
G. This spring is extended to J, where it is. in contact with the lever, B. 
'We have now a complete circuit Commencing at I, which is connected 
with one pole of the batteiy , fW>m thence it goes to the first coH; then to 
4he second; then by Q, to U, the i^ate; then to the standard, R; tben to 
. the steel screw, K ; then to the steel axis; and then to the lever to the point, 
J ; where it takes die spring to H, the wire running to the mercuiy cup of 
the other pole of the battery. 

Tlie battery being now in action, the fluid flies its circuit ; D becomes a 
powerful magnet, attracting C to it, which draws the lever down in the di- 
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Tectinn of the arrow, X. But since B and J are a part of the circuit at V, 
and since, by tiie downward moUoa at X, and tb* apwaid motioii at Um 
circuit is broken at J, the conaequeiwe is, that the cuirant muit oaaae Id |m«i, 
•nd D can no longer be a magnet. Hence the lever at ¥ returns, coming 
•afain in contact with J. Instantly the fluid again pum and the lever at Y 
separates tan J. Again the fluid ceases to pass, and the lever again returns. 
By this ananginnenty then, the lever breaks and closes the dreuit, and it does 
• it in the best posrible manner to shew hoir rapidily the magnet can be made 
' and onmade. When its paiCs are well adjusted, its vibiattons are so quick 
that no part of the lever is disfinctly seen. It appears bounded in size by 
<he limits of its movement up and down, and the motkm is so rapid as to 
produce a humming noise, aomethnes varying the notes to a sharp key. hi 
this way it will continue to operate eo long as the battery is applied. We 
infer from this, the almost inconceivable rapidity, with which it is possible 
to manipulate at die key of die register in sending intelligence, far surpaiss- 
ing that of the most expert operator. This arrangement of the electiome, 
was devised by Mr. Vail in the summer of 1843.* 



CONDUCTING POWER AND GALVANIC ACTION OP THE 

EARTH. 

. AAer the close of the searion cf Congrct^ in the spring, 1844, a series of 
«ecpeitments were commenced by the request of Pmf. Moise, under the di- 
rection of Mr. Tail, for the purpose of ascertaining what amount of batteiy 
^vas absolutely required for Uie practical operation of the telegmph. From 
the first commencement of its operations to the close of the session, so hnx- 
ious were the public to witness Ha almost magic performances, that time could 
not be taken to put it in a state to test either the size of the battery required, 
or bring into use all the machinery of the register. On that account, but 
4»ie mire was used during thai period for transmitting and receiving lateUi- 
gence,and tlie eupabilities of the uisirunieni were shown to some disadvan- 
tage ; requiring the constant attendance of those having charge of the two 
termini. 

The first expenment made wrs to ascertain the number nf ^ ip- ahsnlntely 
required for operating the telegraph. Eig-hty cups had been the nniuber in ^ 
use. Upon experiment, it was found, tliat two cups would operate die i 
telegraph from Washington to Baldraore. This success was more than had 
iieen anticipated and urged on fiicthor eKperimenta,. which eventually proved 

* See SUiuaaa s Journal, roLiS, 1S89, pafei 259—267. 
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ih'at ihe earth itself furnished F?nfficient galvanic |X)wer to operate the electro 
magnet without the x\u\ of a iuiuer}'. In the first experiment, a copper plate 
was buried m the ground, and about three hundred yards from it, a zinc 
plai« was also buried in the groimd. To each of these plalM a wire «M 
eoidered, and the ends brought into the telegraph office^ and properly ooii> 
nected with the key and electro magnet of the legiflter. The battery not 
being in connection. Upon manipulating at the key, it was found that the 
electro magnet was operated upon and the pen of the icigifller lacoided* 
This led to another experiment upon a mme magnificent scale) and nothiag 
lees than that of using the copperplate at Washington, and the xino plate at 
Baltimore, with the single wire, connecting thoee distant points, and (he 
batteiy thrown out. Here, too, success followed the expeciment, thoi^ 
with diminished effect By the application of a more delicate ap^amtus^ 
the Biectro Magnet* was operated tipon, and the pen of the ngiaieting 
imtrumeni reemrMl its success. From these experiments, the fact appears 
conclusive, that the ground can, through the agency of metallic plates, con- 
stantly generate tlie gaivcuiic Uuid. 

Six Ifidejjcttdeftt Circuits, with sis trircs^ each wire tnakitt^ an indepeti' 

dent litie of comttmnicatian. 




* Fmddio appears to have beea ttie first, or among the first, wbo used the grouild m pSft of S 

condnctiui!^ circuit in the performance cf electrical experiment?. Steinheil it appears was the 
first to U3e the grouud as a conductor for magneto electricity Eaiii, in 1840, was the first to> 
mtt the j;rouiKt m « source of electricity in eonjoiMtion with its conducting power, aa t circuit' 
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' In the abote tigare, 23, let the right hand side fepieieat Wvhhiglofi, 
end the U% Baltitnoie. The lines maiked 1, 2, 8, 4, B^tsad 6, between 
m and Ar, respectively, lepteaent the six wires connecting (for example) 
Washington with Baltimore. Bach closter of black dotSj P and N, repre- 
sent the batteries of that line upon which it is placed. There are three bat- 
teries at Wjand three at B; m'l, m 3, and m 5, represent the three mag*- 
nets, or reg^isters. and ^ 2, 4, and k 6, the three keys, or correspondents, 
at Baltimore ; k \ , k 3, and k 5, are the three keys, or correspondents, 
and rn ;/i 4, and 7ti 6, the three nuignets, or registers, at Washington. 
C B is ihr copper plate at Baltimore, and C W, the copper plate at Wash- 
ing ion, one at fach terminus. 

In order to operate the six lines, simultaneously, if required l)v the pres- 
sure of telegraphic communications, there nnist be three operators at each 
station, commanding their respective keys, and presiding at their respective 
registers. If the three operators at Washington choose to write in Baltimore, 
t(^ether, or in succession, on their respective registers at the latter place, the 
galvanic current of the three lines 1, 3, and 5, takes this direction. Com- 
mencing at the point, P, of the three batteries, 1, 3, and 5, at W, it passes ' 
to of the keys ; thence along the wires to m, die magnets, I, 3, and 
5 at B ; thence to the single wire, where the three ctirrents join in one to 
0 B, the copper plate ; then through the ground to O W ; the other eop> 
per plate ; then up the single line to their respective batteries at the pointy 
N, having each finished its circuit independently of each other. 

if, in reply, the three operators' at Baltimore wish to write upon their reg- 
isters at Wiisliington, eitlier together, or in any succession, they may choose ; 
the f\uid leaves the point, P, of their re^jH'ctive batteries, at Baltimore, 2, 4, and 
6; unite in the single wire to C B, the copper plate ; then pass through the 
ground in the direction of the nrrowfi to C W, copper plate at Washington, 
then along the single wire to their reg|>ective iiiiL^n ! m, 2, 4, and 6; then 
along the extended wires to X:, 2, 4, and 6 at Baltunore ; and then toN pole 
of tlieir respective, batteries. In this manner six distinct circuits may be ope- 
nited independently of each other, at the same time, or in any succession, with 
only one wire for each, and the ground in common, as a part of the circuit. 

It is obvious from the above arrangement that if one wire only, extended 
between two distant points, will suffice to enable commtmications to be ex- 
changed with each odier ; that any number of wires extended, will also, each, 
individually, give a distinct and separate line for telegraphic purposes, inde- 
pendently of all the other linee on the same mote. 

'M. IIws«,1iM nneatbe etUUiihinrat of tlM tel«gi«i>bic Une^ used tlie gnmiiil tshtlf thQliiWi 

^ith perfect success, etnjAiyUig the t>attery ; aadMr. Vail, in an experiment in 1844, sueMedsd 
lo opexMiiig the electro mapieti widi its anatnn attKbed to a lever, without mj batteiy. 
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In dgiire 24, the mme arrfmgenient of wires is observed as resix-cts their 
number, and th» situaiiaa of the keys md, magaetB but, with this differeace) 




thQt ioiBtead of ax batteries, one for eioh wire, there ia but one, which 19 
jdaced upon the single wire, with which the six wires join. The batlery i» 

represented by four black dots, marked N B P. The course of the fluid 
in this case is from P to C, the copper plate on the left side; tlien through 
tlie ground to C, the copper plate on the right ; then through the single 
wire to any of the six wires, which may be required, then to the single wire 
Oil tlie left side to N, of the battery. It is obvious that in this arrangement 
there is a division of the power of the battery, depending upon tlie number 
of circuits that may be closed at any one instant. For example : if circuit 
1 is alone being used, then it is worked with the whole force of the batteiy. 
If 1 and 2 are used at the ?ame instant; each of them employ one-half the 
ftnce of the battery. If 1, 2 and 3 are used, then each use one-third its pow- 
er. If 1, 2, 3 and 4, then each circuit has one-fourth the power; if 1, 2, 3^ 
4 and 5 aze used, at the same moment, then one-fifUli is only appropriated 
to each circuit, and if 1, 2, 3, 4, 5 and 6, then each employ a sixth part of 
the galvanic fluid generated by the batteiy. 



MODE. OF SECRET CORRESPONDENCE. 

The great advantage which this tdegmph possesses in tiansmitting mes- 
sages with the lapidity of lighming, annihilating time and space, would per- 
haps be much lessened in its usefulness, could it not avail itself of the appK- 
cation of a secret alphabet We will now proceed to describe some of the 
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yanmis systems by which a message may pass between two correspondeutf,- 
tiuough the mftdium of the telegraph, and yet the contend of that message 
mnnn a pvofomid aecret to all others, mot exc^ptiiig the operatots of th« 
telegraphic stalioiii, through whoie hands it nmai pus* 

For thk pmpoaa let the telegraphic ehwacten repieieiitiiig pMticuUr 
lettem be tnoaqpoeed cod interchanged. Then the lepieieQtative of a, ia 
the pmnmmU alphabet, may be i^weeented by or or io the aeenf 
a^abet; and io of every other letter. As there ave twenty^aeven dunae* 
tiia in the telegmphic alphabet, they oaa, by tiaiiflpoaitioD,fiiiiuBh ax hunr 
died and aeventy-siz diffeient Idnda of eecret alphabets ; needy two for ewiy 
day of the year. Two penonahave i^jieed to uae, in theh tekgraphioicanea* 
pondence, the secret alphabet From the sizhundred and seventy -six combi- 
nations, they have selected one for each day in the year, and given each their 
particular date, lu the course of their biLsinesa, it becomes necessary on thd' 
first of July, for one to traiibUiit iiiijionajii infoniKition to ihe other. He then 
refers to the telegraphic book, Un die alphabet belonging to liiat date, and 
from it writes his coiiiiniuiication, as follows: The firm of G. Barlow ^ 
G». have /aikd. He runs his eye along Ihe alphabetical column for and 





July 1st. 




March MO 


1. 


Dcetmber 80). 


May 18tli. 


A diange to H 


A change to 


A 


A change to Q 


A change to X 


B ^ Q 


B 


tt 


N 


B 


tt 


P 


B 


tt 


M 


C 


It 


I 


C 


tt 


0 


C 


tt 


N 


C 


tt 


G 


D 


M 


R 


D 


•< 


V 


D 


It 


0 


D 


ft 


T 


B 


4« 


N 


£ 


tt 


p 


£ 


ft 


V 


£ 


It 


L 


F 


M 


S 


F 


tt 


c 


F 


ft 


A 


F 


tt 


F 


G 


M 


fc 


O 


« 


Q 


6 


«• 


C 


O 


M 


. k 


H 


M 


J 


H 


tt 


D 


H 


It 


R 


H 


tt 


K 


I 


M 


T 


I 


ft 


R 


I 


If 


D 


1 


M 


8 


1 


M 




J 


It 


£ 


J 


«c 




J 


tt 


N 


X 


U 


s 


K 


u 


S 


K 


« 


£ 


K 


M 


Z 


L 


M 


K 


L 


tt 


F 


L 


tt 


Z 


L 


(f 


J 


M 


« 


Z 


M 


tt 


T 


M 


•t 


F 


M 


tt 


P 


H 


«« 


? 


N 


tt 


G 


N 


tt 


X 


N 


K 


£ 


0 


«f 




0 


t« 


U 


0 


•t 


G 


O 


N 


V 


P 


<( 


L 


P 


tt 


H 


P 


ft 


W 


P 


tl 


I 




tt 


D 




tt 


h 




tt 


H 


I 


tl 


V 


i 


M 


W 




*t 


I 


R 


«t 


' B 




tt 




B 


tt 


M 


s 


«i 


b 


S 


tf 


I 


s 


W 


f 


T 


tt 


£ 


T 


tt 


J 


T 


tt 


U 


T 


«t 


a 


U 


«« 


X 


U 


M 


Z 


U 


M 


J 


U 


M 


H 


V 


(« 


A 


V 


• 1 


K 


V 


« 


Y 


V 


tl 


Q 


w 


M 


F 




tt 


Y 


w 


It 


K 


W 


<f 


D 


X 


It 


0 




tt 


L 


X 


M 


S 


X 


t( 


W 


Y 


(( 


V 




tt 


X 


Y 


U 


L 


Y 


It 


A 


Z 


M 


6 


I 


t( 


M 


Z 


(t 


T 


Z 


t( 


R 




M 


P 




tt 


W 


& 


tl 


M 


k 


tt 


C 




H 






tt 

• 


6 


1 


tt 


0 


1 


tt 


7 




M 


7 


\ 


M 


1 


t 


t« 


8 


8 


tt 


8 




«« 


1 


8 


tt 


7 


8 


tl 


4 


8 


t* 


6 




(• 


8 


4 


If 


2 


4 


tt 


8 


4 


<c 


& 




•( 


i 


6 


M 


8 


6 


<* 


8 


8 


«« 


4 




« 


9 


6 


M 


8 


6 


<• 


8 


6 


H 


1 




M 


8 


7 


M 


9 


7 


tt 


6 


7 


<« 


0 




C* 


0 


8 


(t 


4 


8 


ft 


2 


8 


« 


8 




M 


4 


9 


«t 


0 


9 


•i 


7 


9 


M 


2 




M 


« 


> 0 


tt 


8 


0 


•( 


1 


0 


M 


a 
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finds that for the first of July it is e, that A is j, « is n, and in the same man- 
ner, he proceeds with the remaining letters of his message, which, when 
completed, Teade as follows : Ejn stwz ys 6c qhwkyf p if jhan shtknr* 
Afl every person employing the lelegmph has his name, occupation and place 
of busineai registered in the reconi book of the office, with his telegrftphic 
unmber, we will auppeee, that AS*. Hanrn/ond^ BuUder^ B7 AfmMi* 
PkUad^thia^ sends the above cmnmunication to the office for Mestn.- 
T^affbrd 4* Cb' Limber Mertshanis^ 41 Bnttfferd^. New York. In the 
xecord, the former name is numbered 14; and the latter 31. The private 
inesaage is th&k directed thus, No, 14 to No. 31 , and reads thus : Mr. Ham- 
mond, A>e, sends the following communkatton to Messis. Talfoid4& .Co. &c, 
<*The fim» of G. Badow Oo. have felled.** This message, in substituted 
characters, is copied at the receiving station, and immediately delivered. 
The messenger returns with the following : Si/ip fjhe. hzyxce. To which 
is prefixed No. 31 ta No. 14. This is sent to Mr. Hammond, who, on tmns- 
iatnig It, discovers that it must be answered by fii^nree*. He then refers to 
<he >eciei numerals, under the date of the first of July, and finds tiie [invatc 
niunerab required are 897, 312, addinfr to it a ffw letters, when if reads 
tiius, No. 14 to No. 31, H79, 312 rykkm. If itsliould hapj>en, that on the 
6th of December, or 13th of May, it was necessary to send a private com- 
munication, the secret alphabets of those dates are used, and so for any date 
•of the year. 

The tians^KMed secret alphabet is not perfectly secure for private mes- 
sages, when the message contains more than eight or ten worda. It is, 
therefore,, necessary to aifopt some of the following modes of making it per- 
iecily incomprehensible, and beyond Che power of any person to decyj^er 
it Any one or two, or more, of these modes may be selected and com- 
liined for this purpose. Let the following key or transposed alphabet, be 
used in illustrating the foUo^ng rules: 



A 


to R 


F 


to X 


K to U 


P to E 


U to K 


B 


Y 


G 


B 


L V 


Q P 


V G 


C 


Z 


H 


T 


M D 


R L 


W N 


D 


A 


I 


W 


N & 


S F 


X J 


E 


8 


J 


C 


0 Q 


T 0 


Y H 



|.st. Let the last letter of a word remain unchanged, viz. Rome, transposed, 
Iqde. 

^ Let the first letter of a word r^nain unchanged, viz. Rome^ transposed, 

rqds. 

•Sjd. Let the first and last letter remain unchanged, viz. iZSome, traniq^oeed, 

4lfa. Let the middle letter of a word of 5, 7, 9 or 11 lettets tenudn un- 
changed, viz. iFlrsf , tranqmeed, xwtfo^ and in words, of 4, 6, 8, 10 or 12 
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lettmiy let the two middle letten remain unchanged, viz. B^me^ tnow- 
poMd, knm, 

4l>th. Let the fint^ middle, and last letten of a woid remain iindianged, viz. 
UaiOBpoBedf/wrft, 

«th. Let die middle letter of woids of 6, 7, 9, 11 or 13 lettere commence 
tfie woid, viz.jfr^/, transposed, Incfo. 

7th. Let the two middle letters of a word of 4, 6, 8, 10 or 12 letters com- 
mence the word, viz. Home transposed, qdls. 

Btii. hi a word of 4, 6, 8, 10, 12 or 14 letters, let the first half of the WOld 
be substituted for the last half, viz, Rome^ transposed, dslq. 

9th. Let ever>' other entire word be reversed, viz. WhtU ia the mm^ 
transjTOsed, nfro fiv ots pus Sj*. 

lOih. Let every tliird word be reversed. 

1 1th. Let eveiy fourth word be revened. 

12ih. Let every fifth word be reversed. 

13th. Let the three middle letten of every word of 5, 7, 9, II or 13 toUen 

be revened, viz, first y transpoeed, x^wo. 
14lh.' Let ev«iy woid of two or three letten be ptefized to the beginning of 

the following word, or affixed to tfae end of the preceding woid, yna^ 

State ef Mmm^ transposed, fmret^ drwi^ 
Ifth. Let one, where double letten occur in a word, be esmlnded, vis. w& 

transposed, mtw. 

i6th. Where two or more words, of two or three letten, follow each other, 
let them be joined together, viz. Oottm Uenthe riae, transposed, 

zqoqSt" wftfifots Iwfs. 
17tb. Make no separation between w ords of less than eight letters, viz. 

Cotton is 071 the rise, transposed, zqoq^w/qiScotslicfs, 
18th. Make no separation between words. 

1.9th. Reverse the order of the letters of the whole message, viz. Cotioti is 
on the me, transposed and reversed, .tfmi sto Sf*q fw .^qoqz. 

20th. Change the key, alternately, every ten or fifteen words, usi^g two 
keys. 

^ mst. Let the two first letters of all words of four letters be afiSxed to the 
end of the preceding -word, aod the remaining two letten be prefixecl 
to the word following, vis. stocks hmfitikHf transposed, ybfetj^ 

fiSd. Change ihe key irregularly, thus, for example, tiiie fitst three words 
transpose fiom one key ; the next three words from another hey; the 
next three from another key, and so on. 

23d. Reverse the terminatkm Of those words ending widilMft| sim^ftem^ 

les^ij tioCj ti/j /y, edj <fcc. 
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24di. a divuum of long winds iato two. 

SSdL Lei those wonfe which occur fisquently fund have oa^ two oc three 
lelten lemaiii uncbanged, vis. lo, a, th^^ of, and, fur, wiih, 4te, 

26ch« Let every two words, or every three, or every four, be revened. 

29^lh. Ondt one vowel Jn every word. 

d8lh. Omit Che letter e at the beginning and ond of a word. 

29lh. Omit the letter t or y at the beginning and end of a word. 

90th. Omit the letter o at the begioning and end of a word. 

3iiL In words of 4, 6, 8, 10 or 12 letters, let the first of the two middle 
letters commence tlie word, aud the last of the two imiltile iettera end 
the word. 

32d. Let t signify the ; c for the ; f for of ; u for i/ou ; ten for ivith ; i for 
by ; U for thai ; ts for this ; jr \otfrom ; fi for no or not ; w for frill ; 
td for io-da/j ; ini {or to-ntarrowi s for toas; shim shall; tfd fw %P(niid^% 
sd for sJiould ; cd for could ; te for to the. 
We iiavo hece given a few of the various modes, by which a message cea- 
be made so complicated, that no .doe will be given that shall enable the in- 
qniflilive to deoypbiur it. Others may be easily devised, and as it is betlenr 
that those using the seorat alphabet dliould devise their own modes of trans- 
position and reversion, none others need be given. 
. Tha foliowiiig is written fram the secret alphabet, and ^ 
ed move obflcure by one of the methods laid down above. Hie key does 
ml acoeoipany it Whooandecypheritt 

ad>pvp ydup nbg^oiqayu sbyi, lovmy-dt-yuz gzp, adegvt loviqppai lub- 
yizlvji kozovpsg zplup cbynb zbvloxbgm tha jpgvid idep ibgm * 
izgua zfaivlvleu the inypvnp* Ihlov xmlvyloi mgua, the pnpuzvyn^ 
wmgrhzb gzhmgibpili'pv Ale itjcbpu the gypagvlptd and tk9 idvejri 
byxbwj wlma yu <k puzyla an4i iovsguyux ilymulc wlci, giowkpnzl 
the bvegu cymicyhzpv zbgu zbloxbz zb' yuzpurp and lowzrap. Zlal 
egu'i wyayux hmypi gmlux the cyop. Lmazyep yinlufopvpa, ayizg- 
unpyi 1' pvbvlcu, a?id ul&g rpewmy klyui the zlvyarlup. Hgep ibg- 
mwp byichlip ipgvnhyux eyna byixyA:.pu. Zlegu the slcpvzl oip the 
hyvp of b{^&pu, and the bnahgwnipi, cbynbyu mpxpuai voulh bgv- 
piyux tlw blvipi of the iou, sppeidc ulhgwmpi, iyunp, elvp cluavloih- 
gv, bpjltpi the mjrxbzuyux zlbyi vgsya ngv ; pgepiligmwp byi ; and cb- 
piiyu hozovp agji sbymlilsbj bpveluvepiiz ibymgyzp zlzbip cblwlma- 
piz mgci, luth eigep sgwmpz cysblov hvgulmyu'i ugep zbynp, elvi|i^ 
yiiwmgi3rux nbgvgnzpvi ibgmhmgepb 
The following is fiom another k^. 
grvivhms agcanr hrvy all the aaoyavswe rexzgvloekz, gvmaicyobc giadr 
. ^vri neetz; rmqcyogrvcl cycgen^gvn, grvcliedt dmyokinova n^givel bl- 
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vxmzeylt, sdcay, ovezrglt, xvncacyv, olmxml, rczgeit, aU were, gmk- 
oigi ndmgcy, tkeif zmcdvn in the adcknz, bmlnmeqv the qkdoml j 
and they dvgbmd nigth ekgzeag. Lex grvcl skudex? umbwa bohnr- 
gmarvn dvniqvz hrcar xry tcwv te gmwfin hcgrolvmg Ivzsvag^ ukg- 
htcar they were not sulxcgvnt opkno^yyehyq^U gieyei mfrayovn, ovycqr 
odelcozi nzmwcyo cyzvdbkynyligeiidy Me zmyt; onifmbgvl rmqeyot 
semlTn te^ vgnrlvmd Ivocyzo fancvyay th elnvl grvlv ft> zucir/Ae glqt 
gr tn nrlrcorvzg Ivglvrngz^ f^irx9dett,cg8ebTl m mzalgmcycyo fAdluat- 
mnaw, to vmlgr oncf tn nideinaieyo otevdt to t» grnigi txDU zreh nt: 
lAelekgTf^ Aa9 glmqvdvn^ofM^ zvalvgz it has glmqvdvn^ atid the ZT<» 
alvgz it has ncxaeqvlvn, ukg, cbzkar isye hthemdxezg kycqvlzmd gv- 
ynvyat of ihe rkxiny zaev yavz it wm- vgvl the nozgryjigoqv annlniay- 
vlczgca of glkv zacvyavz amynczsvyzv w^i^A thesvesdv fts the sv^sdv as 
the svesdv nczsvyzv with them; gikvgr%'edeotey the aoyglmlt, rmzyvn 
of the svezdviiiz the sveadv niiqvvfrvl zrvokuilnz grvcl ivdcocey ; and 
grvcl Ivdocey, iti cgzgklx, okminz rv\ he to grvx hrvy gn^edeot dmy- 
okczrvZy atid nevzyeg zsvinwtogrvx ; he to rvlhrvg the Ivdcocey of the 
arklanrz yvodvag rvl and avnizvz to vzgvoxrvl ; hvxkzg grvyzv to it, 
xnegmy rvlinaekyg attd eygrvdz, gnngzrv zsvmwz to them rvmlz 
tkom zgkncvz in Ivbvlvyav to iiiem and vrm grvcl zarcedz esvym^ 
eidgvxBdvz mlv. 

AnoLliei example of the manner of writing secret conespoudeaoe is liere 
given, and for those to decypher wlio can. 

ibeg pycydc peocyenxez yndexc tcacbp bepkpaetzo pcpcgkocevd 
zpeuw bpwuaqy iatdd pcqpoawu uyyc elgcvkwl tyip wlwlzgy' ppe 
kq)eawnc ptkeb badokecy in vkqunwac wuatzft qodazw prvsaue tpo> 
oebzCqg ckphvkwv epgyecp vzqv adyge z^gtey eppd wubk prosAvrj^ 
pwzopwzieydt. tytp wzqv ty tp qzookw p^pcawu ydep tcbbqg epdptp. 
tytzenncyp ywzpw Iceypclgf ydcn ezwgo eppd %wdc exgf, ibswp 
ncxpowvcki aektepzgh tvkextpc aeptvog jezpcktncw •pflfh gwvcticxtf 
cgbtpy iaidd pvgcvcw itgzcxch qkcczn zvrkkffpcpwgc pzuczpowzek 
tzckptutzo pwcytmp, ^pd yi^epcb zoypdt in loeppd pypvw walbe^i» 
tpykpeptwzpkezyvw beyawkcyzwvnczae jiyze, in geozwp dkqwy lq-> 
phyne tznled ppkeztuyytwz cucye zoypdt wodpdk ezdpwck tcjuucn ; 
jeppd etqaiicn Icqozwtzo pwvkextpe tzntntxqegy juwzwkpgcii pvkex* 
tpc xictyj kypytzpc. 

Another plan for seoding seciet inlelligence, 10, that of using select 
MDtenceBy previously agreed upon by correspondenta. In this plan, the 
iint letter of each word in the sentence, combined, is made the represent^* 
tive of that sentence, as in the following examples : 
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. iwrom 


I will return on Monday. 


mhii 


My health is impfoving. 


8faf 


. Stocks have fellen. 


amtbop 


Send me len barrels of pork. 


ymir 


Your message is received. 


dygml 


Did yott get my letter ? 


•gmU 


Give my love to. 


wilBOtinf 


What is the state of the market for? 


cha 


Cotton hae advanced. 


pwycit 


Call when you come in town* 


.MBII. 


Sails on Satuiday next 


hjaip 


Has just arrived in port 


hyfmo 


Have you filled my order? 


wmietg 


When iiiay I expect the goods? 


;wyegfef 


Will you exchange gold for eastern funds? 



Another arrangement, equally adapted to the same purpose as the last, is 
that of taking the first letter of the sentenees, then arranging them in 
elphabetiGal order, and numbering them, thus: 

a. 1. At five o'clock I leave for home. 

a. 2. A thunder storm is lisiog in the west 

c. 1. Can you send me? 

c. 2. Cotton has advanced a little to day. 

h. 1. How much have stocks fiedlen ? 

h. 2. Have you recenred my last peckage? 

Ii. 3. Has the rain done much damage ? 

t. .1. The weather is excessively hot 

t. 2. There is no demand for tobacco 

t.' 3 Take all they have at that price. 

t. 4. The Eliza salk to-morrow with full eaigo* 

t'6. The steamer Caledonia has just airtved. 

w. 1. What news does she bring ? 

w. 2. What is the state of the market for sugar ? ^ 

These two sjrstMus have been found to answer in piaclice, and were mudi 
used in telegFaphic busineas duriiig the last sesaoii ttf Congresk 
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[ Fram SiOiiBBii^ JoiinMl.l 

Art. XVI. Experiments irmde with one hundred pairs of Grrove's bat- 
tery, passing through one kundrf d and sixty miles of insidntcd wire; 
in a letter from Prof. S. F. B. Morse, to the Editors, dated New York, 
Sept 4th, 1843. 

D«ar Sim— Qd the %ih at August, having completed my preparatioiiB of | 
160 milee of copper wire for the Electro Magnetic Telegraph, which I am ( ^ 
coDfltructiiig for the government, I invited several acieqtific friends to wHp ' 
nees some experiments in verificaHon of the law of Lens, of the action of 
galvanic electricity through wires of great lengths. I put in action a cup 
battery of one hundred pairs, which I had con.-5tructcd, based on lIic excel- 
lent plan of Prof. Gtove, but with some modifications of my own, econo- 
mising the pi Hi in am. The wire was reeled upon eighty reels, containing 
two miles iipoa eacli reel, so that any lenj^th, from two to one hundred and 
sixty miles, could be made at pleasure to constitute the circuit. My first trial 
of tlie battery was through the entire length of 160 miles, making of course 
a circuit of 80 miles, and the magnetism induced in my electro magnet, * 
which fonned a partof the circuit, was sufficient to move with great strength, 
my triegniphic lever. Even forty-eight cups produced action in the levery 
but not so promptly or surely 

We then commenced a series of experiments upon decomposition, at- va- 
riousdistances. The batteiy alone (100 peiis) gave, in the measuring guage^ . . 
in one minute, 5J90 inches of gas. When four miles of wire were inter- 

* In Prof. Daniel's, Introductioa to the Study of Chemical Fhiloaophy, ad edatioii, 1848, | . 
there are thpse facts to be noticed. f • 

In the preface, there are these worda : "It only remains for me now, to acknowledge my obli- 
gationa to my friends and colleaguea, Proftuor Ifkeattiont and Dr. Todd, for tiieir fgtMk kind^ 
urn ia ondeiyoiiig llie diM^mUe laboar of revising and coimting the proof sheets. They 
him thereby prevented anny errors whicb would have othennae deformed the work." 

No statement then of Prof. Daniel's, particularly in that part of his work which related espe- 
cially to Wheat^tone's Telegraph, woiiW be allowed to pass unnoticed by Mr. Wheatslone and 
we are authonstd in considering any such statement as having his sanction. 

We then find, page 576, the following statement : "Ingenious as Prof. Wheatstone's, contriv- 
•nees are, they would have been of ao avaO Jbr telegraphic purposes, without the investigation 
which he was the firrt to make of the laws of electro magnets, when acted on through great 
lengths of wire. £lfctro magneU of the greatul power, even when the most energetic batlerie* are * 
employed, vUtrijf «Mi«* to 9ct when they art connected conaderabU lengtht win wUh lAe 

It any thing were needed to show that Prof. Wheatatone was nol the inventor of the Eltciro 
Magnetic Telegraph, it is this assertion (under the supervision of Ml Whealstooe) made by Prof. 
Daniel. In 1848. Prof. Wbeatstone had not made the discoveiy upon which Plrof. Hoise haiea 
his inventiott, Vix. tiiat Ekctn ifegn<lt cm As modt to act, with an incomiderat^ battery foo, 
trim the latter i* eowneded with the Jbmor ty 0OMUignkUlmi§^ Qfwrei 80 miksany csfteinly 
be considered as of om*i'iltniMetav<Jk. t 
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poeed, tlie refnill was 1 .20 inches ; ten miles of wire, 57 ; 20 miles, .30 
inches , 50 miles, .094. The results obtained from a battery of lOO^pairs 
are projected in the following curve : 

Pio. 25. 

Miles I I 4- ^ 




30- 



40- 



Tabie constructed frmn the Oune. 
Battery alone 5.20 inches. 
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Dunn? the previous sunimer, I made the following experiments, upon a 
line of 33 miles, of number 17 copper wire, with a battery of 50 fiairs. In 
this casf. I used a small steelyard, with weia^hts, with which I was enabled 
to weigh, with a good degree of accuracy, the greater magnetic forces, but 
not the leaser, yet sufficiently aj^wozimating the recent results to confirm 
4he law in question. 



66 
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jtnd each suecMve additkm of two milea, up to 33^ slill gave an allractiw 
4aid Hftmgpcywmrof one-eighth of an ouaee. 

Clurve from these RenttU* 



Fig. 26. 

MUju Iot: 2 5 4 5 



a- 

4- 



f . I ^ f . t . f . i . ? 



A great inegularitjr is fleen betnreeii 
the lOth and 12th miles^ whieh is due^ 
nadoubtedly, to a defiekncy of accuracy 
in the weighing affMuratus. I take plear 
■ure In sending you the following emu- 
lation of the law of the conducting po\7- 
er of wires, for which I am indebted to 
my friend Prof. Diaper^ of the New York 



33- 

On the Law of the Omducti?ig Power of Wim, By John W. Draper^ 

M, D, 4rc, 4*^. 

It has been obiec ted, (hut U Uie coiulnctinei' p<i\v< r of wires, for electricity 
was inversely us tlu ir It ii^nh, and directly as tlieir section, the trarismijkiiua 
of telegraphic signals, through long wire«, could not be carried into cifect^ 
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and even the galvanic multiplier, which consists, essentially , of a wire making" 
several convolutions round a ueedle, could have no existence. This last 
objection was first brought forward by Prof. Ritchie, of the University of 
Londoii, asan absolute proof, that the law referred to is incorrect. There is, 
' however, an exceedingly simple method of proving that signals may be 
deflpatched thioagh very long wiies, and that the galvanic multiplier, so tar 
from controverting the law in question, depends for its v^ existence upoo 

AsBuming the truth of the law of I^enz, the qvatiUHes of eleccrici^ 
which can be uiged by a constant electromotoric aource through a series of 
wiioB, the lengths of which constitutie an arithmetical ratio, will always be 
in a geometrical ratia Now the curve whose ordinates and abecisms bear 
this reXtttion .to each other, is the logarithmic curve whose equatioii is ay = jr. 

1st If we siippoc^Uio base of the ^stem, which the euzve under diwus- 
flion represents, be greater than unity, the values of ^ taken between or = 0, 
and x=l, must be iill neg'ative. 

2d. By taking y = 0, we find that the curve will intersect the axis of the 
x's, at a distance from tlie origin, equal to unity. 

3d. By making x=rO, we find y to be infinite and negative. Now, these 
. are tiie proptrtif s of the ioganthmic cmve, which furnish an expla- 
nation of the rase in hand. Assuming ilie ar's represent the quan- 
tities of electricity, and the y's the lengths of the wires, we perceive at 
once, that Uiose parts of the cun^e which we have to consider^ lie wholly ia 
the fourth quadrant, where the abscissas are positive and the ordinates neg- 
ative. When, theiefore, the battery current passes without the intervention 
of any obstructing wire, its value is equal to unity. But, as successive 
lengths of wire are continually added, the quantities of electricity paasingy 
undergo a diminution, at first rapid, and then more and imne dow. And 
it is not until the wire becomes infinitely long that it ceases to conduct at 
all; for the ordinate y, when r=0, nan asymptote to the curve. In 
point of practice, therefor^, when a certaih limit is reached, the diminution 
of the intensity of the forces becomes very stnaUy whilst the increase in the 
lengths of the wire is vastly great. It is, therefore, possible to conceive a. 
wire to be a million times as long as another, and yet, the two shall trans- 
mit quantities of electricity not perceptibly different, when measured by a 
delicate galvanometer. But, under these circumstances, if the long wire be 
coiled, so as to act as a multiplier, its influence on the needle will be inex- 
pressibly greater than the one so much shorter than it. Further, from this 
we gather that for telegraphic despatches, with a battery of eiven electro- 
motoric power, when a certain distance is reached, the diminution of efieci 
for an increased distance becomes inappreciable. 
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THE GALVANOMETER OR GALVANOSCOPE. ' 

This useful instrument, the invention of which is based upon Oersted's \ 
discovery of the deflection of the magnetic needle, by the action of conduct- I , 
ing wires conveying galvanic currents, seems to have furnished to most of 
the inventors of tclegmphs, the main spring of communication. It was a very - 
natural suggestion, as being the most convenient and ready mode of obtainir^ 
the required motion, by making and breaking the galvanic circuit. Thus 
Steinheil, Wheatstone and Bain have availed themselves of this mic idea to j 
effect that part of the telegraphic operation which may be called the galvaniCy ^ 
in contradistinction to the mechanical parts ^ which last have varied consider- 
ably with different operators. The construction and operation of the galvano- 
meter may be understood by reference to the figures 27,28, 29. A A, fig. 28, 
are two long coils of covered copper wire, a side view of which is shown in fig. 
27. These coils are connected with the binding screws, L L, attached to 
the frame, or box, holding the coils. Two coils are used for the convenience 
of allowing the pivot sustaining the magnetic needle to pass between them; 
one coil might be used, by leaving room enough between the wires for a 
socket for the pivot, but the arrangement represented, is the most readily 
constructed. A side view of tlie instrument, figure 27, shows the arrange- I 
ment of the needles, two of them being generally used to increase the ope- I 
ration of deflection, and to neutralize the influence of tlie earth's magnetism. 



Fig. 27. Fig. 28. 
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The pair of needles is usually denomiuated, an astaitc needle, or a needle 
without directive power ; aa the current traversing a conducting wire gives 
different directions to needles placed above and below the wire, the action 
upon the two needles thus placed is combined, by arranging their poles in 
opposite directions. When the current is in tlie direction indicated by the 
arrows in figure 27, the north pole of tlie needle, wiiliin the coil, is carried 
in a direction from you, as you face the drawing, and tlie north pole, with- 
out the coil, in a contrary direction. The operation upon the south pole if 
Ihe reverse. Changing the direction of the gtlvaaic current, reveraes the 
motkiiMi It is usual to apply the force of loakm, or of a hair spring, or of 
ifae superior we^t of one eztremitjr of the needle, to act against tliA itofltr 
tive force of the cuneot, and to atlach a graduated scale to the instrument 
iini^ it batwaan the upparoMMt needle and the coiUi aa in figuie 20. !»• 



atiad of deflecting the needle, Ae eoib tiiemBekea may be deflected, as in 
^e galvanoacope of Prof. Page, mvented in January, 1837, and deaciibed 

by him in the 33d vol. of Silliman's Journal, page 376. The object of this 
contrivance was to enable him to use powerful magnets and lighter coils. 
This modification of the galvanoecope, Mr. Bain has preferred as the means 
of operating his telegraph. 



Fio. 29. 
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An Jkterettmg EsperimmU of Siigfporting a Large Bar of hm wiMn 
ike £M». Dismmna iy Mr, Vmly January^ 1814. 

It had been shown, many years since, that a magnetic needle would be 
drawn into and suspended within a helix, conveying a galvanic current, and 
that in the case of using large bar magnets, the coils or helices might be 
made to move over them, as in De La Rives's rings; but in no instance, I 
bdieve, has it been recnded, or observed, that a bar of iron weighing a 
pound or more, could be drawn up into the helix and there sustained in the 
air> as it were, without support If thehelix, as shownln %ttie 30, becbn- 

Fia da 




nected with from 6 to 13 pairs of Grove*s battery, the bar may be drawn up 
4nto its centre and there sustained in a mtical position by the action of the 
[,fDnning an eimedingly interesting and paradoxical experiment 



(Fim w If ■nora ummi^MMOTij 

APPUCATION OF THE ELBCTRO MAGNETIC TELEQRAFH 
TO THE DBTfiRMINATION W LOBKHTUIMB. 

Among the wonderAii developemeDls of the new tefogn^, one has jot 
came to light wfaidi will be regarded in the woildcf science as deeply inter- 
esting. Pref. Moiie suggested to the distinguished Arago, in 1839, that the 
electro magnetic telegraph would be the means of determining the dKffBr- 
ence of longitude between places with an accmacy hitherto unattamable. 
By the following letter from Capt. Charles Wilkes to Prof. Morse, it will be 
perceived that the first experiment of the kind of which we have any know- 
ledge, has resulted in the fulfilment of the Professor's prediction. 
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WABHiNcrroNi June 13, 1844. 

My Dear Sir — The interesting experiments for obtaining tlie difference 
of longitude through your niagnelic lelegrapli were finished yesterday and 
have proved very satisfactory. They resulted in placing tlie Battle Monu- 
ment square, Baltimore, 1 m, .34 sec. .868 east of the capitol. The time of 
the two places wa'^ o.irefuliy obtained by transit observations. The compar- 
isons were made tiirougli chronomf^tera and without any difficulty. They 
were had in three days, and their accuracy proved in ilie iiKerv iils marked 
and recorded at both places. I have adopted the results of the last day's 
* observations and comparisons, from the elapsed time having been less. 

The difference of the former results, found in the Americam Almanac, is 
.732 of a second. After these esperimonts, I am well satisfied thai your 
telegraph offers the means for detemiinuig meridian distances more accutalely 
•than was before within the poirer of instruments and observers. 

Accept my thanks, and those of Lieutenant Eld, for youiself and Mr. Tail, 
for your kindness and attendon in affording us the ftcfltties to obtain these 
results. With great respect and esteem, your fiiend, 

CHARLES WILKES. 

Fkofessor S. F. B. Morse, 

Capitol^ Wiiakbigton, 



,MOD£ OF CROSSIiNG BROAD RIVERS, OR OTHER BODIES 

OF WATER, WITHOUT WIRES. 

The following extract from Professor' Morse's letter to the Secretary of 
the Treaauiy, and by him submitted to the House of Representatives, Dec. 
23, 1844, in relation to this interesting subject, will sufficiently illustrate it: 
"In the autumn of 1842, at the request of the American Institute, I un> 
dertook to give to the pubhc in New York a demonstration of the pnicticar 
tbiltf of my tdegnph, by oonnecUng CSoireitKir's Idand wiidi Castle Gankn, 
a diitance of a mile; and for thn purpose I laid my wires properly insula- 
ted beneath the water. I had scarcely begun (o operate, and had received 
but two or three chamoteis, when my Intendona were frustiated by the acci- 
dental destruction of a part my conduetois by a vessel, which drew them 
up on. her anchor, and cut them off. In the moments of mortification, I 
immediately devised a plan for avoiding such an accident in future, by 
so arranging my wires along the banks of the river as to cause the water it- 
self to conduct the electricity across. The expenuient, however, vviis de- 
ferred till I arrived in VWusliiiigton ; and on December 16, 1842, I testod my 
anaogement across the canal, and with success. The simple fact was ihea 
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ascertained, that electricity could be made to cross a river without other con- 
ductors than the water itself^ but it was not untU the last autiunii that I had 
the leisure to make a series of experimenlB to ascertain the law of its. pas- 
sage. The following dlagtam will serve to explain the experiment. 



Fig. 31. 




A, B, C, D, are the banks of the river; N, F, are the battery ; E is the 
electro inagnet ; w t&, are the wires alon^ the hanks, connecting^ witli copper 
plates,/", g, h, t, which are placed in the water. When this arrangement 
is complete, the electricity, generated by the batter)', passes from the podiLu e 
pole, P, to the plate A, across the river through the water to plate t, and thence 
around the coil of the magnet, E, to plate /, across the river again to plate 
g, and thence to the other pole of the batterv, N. The numbers 1, 2, 3, 4, 
indicate the distance along the bank measured by the number of times of 
the distance across the river 

The distance across the canal is SO feet; on August 24th, the following 
were the results of the experiment. 



Ho. of the experimwit. 


l8t 


2d. 




4tb. 


dth. 


Slh« 


No. of CUD9 in battery. 
Length ot conductors. 

Degrees of motion of 

ftMoflhiMeopper plates 

* * * * • 


14 

400 
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14 

400 

16 by IS in. 


14 

400 

SbySin. 


400 
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thy Hit. 


7 

sso 
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7 

fist 

f ligrlift. 



Showing that electricity crosses the river, and in quantity in proporHen 

to the size of the plates in the tixxter. The distance tf Hk piates on 

the same side of the river from each other also affects the result. Having 
ascertained the general fact, I was desirous of discovering the best practical 
distance at which to place my copper plates, and rio( having the leisure my- 
self, I requeoted my fnerul Pr(>f»;;ssor Gale to make the expeiunents for me. 
I suhjoin his letter and the results. 



■ 
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Nsw YoBx, N t n fet nb er 5di, 1844* 

IHhr Dear Sia^I send you, herewith, a copy of a aeries of lesitltB, th- 
tahied with four different sized plates, as conductors to be used in crossing 

rivere. The batteries used were six cups of your smallest size, and one 
liquid used for the same throughout, 1 made several other series of experi- 
ments, but these I n^o^t rely on for uniformity and accuracy. You will 
see, from insperiing the table, that the distance along the shores should be 
three times greatei- than that from sliore to shore across the stream ; at least, 
that four times the distance does not give any increase of power. I intend 
to repeat all these experiments under more favorable circumstances, and 
will commuQicate to you the results, 

Yeiy lespectfuliy, 

L. D. QAXM. 

Prolessor S. F. B. Morse, 



Series of Experiments on four different sizes of plates, to wit r 

1st, 56 square inches; 2d, 28 square, inches; 3d; 14 square 
inches ; and 4th^ 7 square inches. 



EspmimmU Xst. — Surf me of one face of the copper plaie, 5% square inches^ 

battery^ Mom^s amaiiestf 6 ct^, 

NoTC— Id all the experiments^/and g are stationaiy. 
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B4g»rim$fU 2d> — Pfofor 86 square nyskes^ cetidueted as akase. 
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HieperimeiU 3d. — Piatea 14 ajuare inches, auubuUecl as No. I, 
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I^jcperimeiU iih, — Plates 7 square imheSy conducted as No. 1 . 
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The distance from bank to bank, 30 inches. Depth of water, 12 inches. In experiment 4, 
the liauor <^ the hatteries was very weak, exbaustea towards the last i and in trials 6 and 6, the 
imuguJarities are to be attributed in part to flw weak liqacr, and in part to flw twUigbt hoar at 
which the experiBtentiwni.made, 
• 

As tlie result of these experiments, it would seem that there may be situa- 
tions in which the arraagements I have made for parsing electricity access,, 
the rivers may be uselul, although experience alone can determine whether 
lofty spar?, on which the wires may be suspended, erected m the rivers, may 
not be deemed the most practical. The experiments made were but for a 
short, distance ; in which, however, the principle was fully proved to be 
correct. It has been ajyplied under the direction of my able asaistaalfl^. 
Messrs. Yail and R<igert» wstom the Suflquebanfia river, at Havre-de-Qiace^ 
with complete saecem ; a distance of nearly a mile; 



TELEGRAPHIC CHESS PLAYIMG 

In order to give some idea of the accuracy with which the telegraph 
transmits intellig-ence, we here irive two g^aines of chese, as played by dis- 
tinguislied gf^ntlenien in Baltimore and in Washing-ton. The two games 
are selected from the seven played. The uumb<. r of moves made in playing 
the seven gaines, were 686, and wei-e transmitted without a single mistake 
or interruption. The Baltimoreans played with the white pieces, placed on 
nnii^rs 57, 5S, 59, 60, 61, 62, 63, and 64, figure 32. They were COitt* \ 
menced November I6tb, 1844. B, Baltimore; Waahington. \ 
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fmprovemerU in the Maoneto- Electric Machine, mid AppliccUion of thi9 
Instrument to operate the Magnetic Telegraph, 

nnie magnelo^ectric machine was originally contrived by Mr. Sazton^ 

soon after the announcement of the interesting discovery of Faraday, that 
liiagnetiem was capable of exciting electricity. The conditions necessary 
for obtaining electricity in this way were, chiefly, the disturbance of mag- 
netic forces in a bar of soft iron surrounded by coils of wire. A number of 
mechanical contrivances were resorted to, in order to eifect this disturbance, 
by causing the bar of iron, thus surrounded, to approach to and rt^cede from 
the poles of powerful magnets ; but the ingenuity of Mr. Snxton far exceed- 
■ed them all, by giving to the coils and enclosed bar a rotary movement, 
About the poles of a U-form magneL This instrument afforded bright 
sparks and strong shocks; but the conrents of electricity thus obtained could 
not be conTerted to any useful purpose, as, in each half revolution of the coils,* 
the cunents were in opposite directions. In 1838, Professor Page published in 
jSiltiman's Jotumai an account of an improved form of the machine, doing^ 
jiway with many existing objections, and furthermore rendering it at once 
A useful instrument, by a contrivance for conducting these opposiDg curmnlft 
Into one channd or direction, which part of the contrivance was called tl^ 
9 
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unitrep. The cuncnt produced in this way was cajxtljle <jf perfornmig the 
work to a certain extent, of the power developed by the galvemic battery; 
and the machine was found adequate to the furnishing of shocks for medical 
puiposeB, for exhibiting the deeompoflition of water, furnishing the elements 
oxygen and hydro^f^n nt their nepective poles, and producing definite elec- 
tro-chemicai results. These two last results could not be obtained wiihoui 
the aid of the unitrep. But, with this improvement, the instrument was 
alill wanting in one property of the galvanic battery, vir* that property 
which ehemifliB call quantity, or that power upon which depends ili ability 
Id magnetize, and also to heat platinum wiree. This last property has been 
given to the machine by the recent contrivance of Pkof^asor FSi^. The 
machine, in its novel construction, imder his improvement, developed what 
is called, by way of distinction, the cunent of intensity, but had a veiy feeble 
magnetizing power. By a peculiar contrivance of the coils, (not to be made 
public until his rights are in some way secured,) the current of quantity is 
obtained in its maximum, while, at the same time, the intensity is so much 
diminished Liml it gives scarcely any shock, and decomposes feebly. It has 
been successfully tried with the magnetic telegraph of Professor Morse, and 
operates equuliy well with the battery. It affords, by simply turning a 
crank attorhed to the machine, a constant current of galvanic electricity ; 
and as tlieie is no non.siiniption of material necessary to obtain this power, 
it will doulitlcss supei-stnie the use of the o;alvanic battery, which, in the 
event of constant employment, would be very expensive, from the waste of 
zinc, platinum, acids, mercury, and other materials used in its construction. 
It particularly recommends itself for magnetizing purposes, as it requires no 
knowledge of chemistry to insure the result, being merely mechanical in 
its action, and is always ready for action witliout previous preparation; the 
tumii^ of a crank being Uie only requisite when the machine is in order* 
It is not liable to get out of order ; does not diminish perceptibly in power 
when in cosnstant use, and actually gains power when «'*"^»fiy at rest. It 
will be particularly gratifjdng to die-man of science, as it enables him to 
liave always at hand a constant power for th^ investigation of its properties, 
without any labor of preparation. We notice among the beautiftd results 
of this machine, that it charges an electro-magnet so as to sustain a weight 
of 1 ,000 pounds, and it ignites to a white heat large platinum wires, and 
may be used successfully for blasting at a distance ; and should Govern- 
ment ever adopt any such system of defence as to need the galvanic power, 
it must supersede the battery in iliat cLse. Professor Page demonstrate!?, 
by mathematical reasoningr, tl";^t the new contrivance of the coils affords the 
very maximum of quantity to l)e obtained by nias^netic excitation. 

Report of Conmiissioner of Patents J'or 1844% 
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£L£CTRO MAGNETIC TELEGRAPHS. 



iMer from the Secretary of the Treasury^ transmitting a Report upon'' 
the subject of a System of Telegraphs for the United Siates, Decem- 
ber 11, 1837. 

Treasury Department, December 6, 1837. 

Sir: I have the honor to present this report, in comj^ance with the fol* 
lowing resoltttion, which passed the House of Representatives on the 3d of , 
Febraaiy last, viz. ^Reeehfed^ That the Secretary of the Treasury be re- 
quested to report to the House of Representatives, at its neart session, upon 
the piopriety of establishing a system of tel^aphs for the United States*'^ 
Immediately aikerits pa^^^age I prepared a circukir, with the view of procur* 
ing, from the most intelligent sources, such information as would enabfe- 
Congress, as well as the Depurtineiit, to decide upon die propriety of estab- 
lishing a system of telegraphs. 

It seemed also iniportanl lo uiuie with the inquiry tlie procurement of 
such facts as miffht show' the expense attending different sy^roins; the ce- 
lerity of comniunicaliou by each ; and the usefUl objects to be uccomplishedf 
by their adoption. 

A copy of the circular is annexed, (1 ) 

The replies have been numerous, and many of them are very full an(£ - 
interesting. Those deemed material are annexed, numbered 2 to 18> 
inclusive. 

From these conmiunicatioiis, and such other investigations as the pressure 
of business has enabled me to make, I am satisfied that the estaUishment of a 
iystem of telegraphs for the United States would be useful to commerce a9 
well as the Government It might most properly be made appurtenant to 

the Post OflBce Department, and, during war, would prov e a most esisential 
aid to tlie military operations of the country. 

The expense attending it is estimated cjirt fully \n «onie of the documents 
annexed } but it will depend much upon the kmd oi system adopted : upon ' 
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tlie extent and location of the lines first established ; and the chaiges made 
Co individuals for communicating infonnation through it which may not be 
a public character. 

On these points, as the Department has not been requested to make a re- 
. ' fIK>rt) no opinion is expressed ; but information concerning them was deem- 
•ed useful as a guide in deciding on the propriety of establishing telegraphs, 
imd was, therefore, requested in the circular before mentioned. Many use- 
. All suggestions in relation to the subject will be found in the correspondence 
annexed, and in the books there referred to. 

The Department would lake this occtision to expres?, in respect to the nu- 
merous gentlemen whose views are now :?iibiiiitted to Uongress, its high ap- 
preciation and sincere acknowledsrmcnts for the valuable contributions they 
. Jhave made on a subject of so much mterest. 

I remain, very respectfully, 

.Your obedient servant, 

LEVI WOODBURY, 

Secretary cf the Treasmf, 

. ^TIie Hon. J. K. Polk, 

S^ec^er ef the Mouse of Mepresentatives, 



No. 1. 

Circular to certain Collectors of the Customs, Commanders of Revenue 

CutterSyandidherperaom* 

TBBASintT DepARTBiCNT, JIbfvA 10, 1837. 

With the view of obtaining information in re^d to "the propriety of 
tablishing a system of telegraphs for Llie United States," in compliance with 
the rf <iiiest contained in the annexed resolution of the House of Represeuta- 
• tives, adopted at iLs last session, I will thank you to furmsh the Department 
witli your opinion upon the subject. If leisure permits, you would obhge 

• me by pointing out the manner, and the various particulars, in which the 
system may be rendered moet useful to the Government of the United Slales 
«nd the public generally. It would be desirable, if in your power, to pre- 
vent a detailed 8taiein«nt as to the proper points for the location, and diS" 
Caace of the atalionfl from each other, with general rules for the regulatkm of 
Ihe system, together with your sentiments aa lo the propriety of connecting 
it with any existing department of the Government, and aome definite ide* 

. 40f the rapidity with which intelligence could ordinarily, and also in migmt 
caaes, be communicated between distant places. I wish you to estimate tlie 
probable expense of establishing and supporting tele^aphs. uj)on the moat 

* 9|)proved system^ for any given distance, during any specilied period. 
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It would add to the interest of the subject if you wotdd offer views as U» 

the practicability of uniting with a system of telegraphs for communication 
. in clear weather and in the day time, another for comniunication in fogs, by 
cannon, or otherwise and in tlie night, by the same mode, or by rockets^ 
fires, 6cc. 

1 should be gratified by receiving your reply by tiie first of October next« 

LEVI WOODBURY, 
Secretary of the 'JTreaaury^ 

No. 2. 

Letter frmn & B* Morse^ to the 8eeretarff rfthe Tyeawry, 

New York City Universitv, Sej>t. 27, 1837. \ 

Dbar Sir: Iq. reply to the inquiries which you have done me the honor ; 
to iiiake,iii askbg my o]»mon **of the propriety of establisfaiag a system of 
lalegniphs for the United States," I would say, m legaid to the general quefr^ 
tikoii, that I believe theie can scarcely he two opmloos, in such a community 
as ouis, in regard lo the advantage which would result, both to the Govem^^ 
ment and the public generally, from the establishment of a system of com- 
munication by which the most speedy intercourse may be had between the 
most distant parts of the country. The mail systemy it seems to me, is found* 
ed on the universally admitted principle, that the greater the speed with 
which inteUigence can be transmitted from poiiii lo point, the greater is the 
benefit derived to the whole connnunity. The only ciuestion that remains^ 
therefore, is, what system is best calculated, from its completeness and cheap-^ 
nesB, to effect this desirable end? 

With regard to telegraphs constnicted on the ordinary principles, however • 
perfected within the limits in which they are necessarily confined, the most 
perfect of them are liable to one insurmountable objection — they are nselej^ 
the greater part of the time* In foggy weather, and ordinarily during the 
night, no intelligence can be transmitted. Even when they can tiansmit^ 
Biuch time is consumed in conununicating but little, and that little not 
always precise. 

Having invented an entirely new mode of telegmphic communicati<M») 

■which, so far as experiments have yet been made with it, promises results 
of almost marvellous character, 1 beg leave to present to the Department a. . 
brief account of its chief characteristics. 

About five years a«^o, on my voyage home from Hiiropc, the electrical j 
experiment of Franklin, upon a wire some four miles m length was castialiy 
recalled to my mind in a conversation with one of the passengers, in which. 

/y ■ 
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(sxperiment it was aaceitained that the electricity travelled through the whole 
circuit in a time not appreciable, but appacently instantaneous. M imme- 
diatefy occurred to mB^tluU the pnoence of ^eetricUff could ^ made . 
▼i8»LB in any desiredpart of this cireuiif it wnddnothed^icuit to con- 
struct a SYSTEM OF 8EGN8 wMck tntcUigefwe could be instanUmeouriy 
iraamatted. The thought, thus conceived, took strong hold of my mind 
in the leisure which the voyage aflbrded, and I planned a system of signs, 
and an apparatus to carry it into effect. I cast a species of type, which I had 
devised for this purpose, the first week after my arrival home ; and ahhongh . 
the rest of the machinery was planned, yet, from liie pressure of unavoida- 
ble duties, I was compelled to posipoiie ni\ experiments, and was not able 
to test the whole plan until widun a few weeks. The result has realized 
my most sanguine expn taiions. 

As I have contracted with Mr. Alfred Vail to have a complete apparatus 
made to demonstrate at Washington by the 1 st of January, 1838, the {»acti- 
'cahility and superiority of my mode of telegraphic communication by- 
mninn of electro-ma^etism, (an apparatus which I hope to have the plea- 
mve of exhibiting to you,) I will confine myself in this communication to a 
Btatementof its peculiar advantages. 

FirH. The faUeet and moetjtreciee mformationctaihe ahnost mslanta- 
neously transmitted between any two or more points, between which a wire 
conductor is laid : that is to say, no other time is consumed than is necceiaiy 
to write the intelligence to be conveyed, and to convert the words into the 
telegraphic numbers. The numbers are then transmitted nearly instanta- 
neously, (or if I have been rightly informed in regard to some recent experi- 
ments in the velocity of electricity, two iiundred thousand miles in a sec- 
ondi) to any distance, where tlie numbers are immediately recognised, and 
reconverted into the words of the inieiligence. 

Second. Thesamefuiimiellio^encecanbecommunicaied a/nj Tnomenty 
irrespectivp of the time of day or )iig^htj or state of the weather. This 
single point establishes its superiority to all other modes of telegra|^c com- 
munication now known. 

Third The whole apparatus will occupy but little space^ (scarcely six 
cubic feet, probably not more than four;)* and it may, therefore, be placed, 
without inconvenience, in any house. ' 

Ftnlarih, The record intelHgenee ie made in a permanent manner , 
md fit eu^ a form that it can be at once bound up in vohmee convenient 
for reference, if desired. 

F^ik, Communicatione are secret to all but the peiaons for whom they 
are intended. - 

* It now occupies a space 10 iocbeB long, 8 inches hig^, and 5 wide. 

/ 
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These are the chief advantages of the Electro Magnetic Telegraph over 
ether kinds of tel^aphs, and which must give it the preference, provided 
the expense and other circumstances are reasoiuibly favorable. 

The newneai of the whole plan makes it not bo easy to estimate the ex* 
penae, InAmegy/roaeh to a conect estimate can be made. 

The pfmcipal expense will be the first cost of the wiie or metallic conducfr- 
Ofs, (consistiiig of four lengths,) and the securing them against inj ury . The 
oost of a single copper wife 1-16 of an inch diameter^ (and it should not be 
of less dimendonB,) for 400 miles, was recently estimated in Scotland to be 
about ^1 ,000 sterling, including the solderings of the wire together ; that is, 
about $b per mile for one wire, or $24 per mile for the four wires. I have 
recently contracted for twenty miles ol copper wire, No. 18, at 40 cents per 
pound. Each pound, it is estinuiled, contains 93 feet, which gives a result 
-coincidmg with the Scotch estimate, if #1 60 per mile be added for solder- 
ings. 

The preparation of the wire for being laid, (if in the ground,) compre- 
hends the clothing of the wires with an insulating or non-conducting sub- 
-stance ; the encasing them in wood, claifj atomy iron, or other metal ; and 
the trenehHiag of the earth to receive them. In this part of the business I 
iiave no experience to guide me, the whole being altogether new. I can, 
therefore, only make at present a rough estimate. Iron tubes enclosing the 
wires, and filled in with pitch and ream, would probably be the most eligible 
tnode of securing the conducton from injuiy, while, at the same time, ic 
would be the most costly. Iron tubes of 1^ inch diameter, I learn, can be 
obtamed at Balthnore, at 28 cents per foot. The trmohing will not be 
more than three cents for 2 feet, or about $75 per mile. This estimate is 
for a trench 3 feet deep and \\ wide. There is no grading ; the trench 
may follow the track of any road, over the highest hills or lowest valleys. 
Across rivers, with bridges, the circuit may easily be carried, enclosed be- 
neath tlie bridge. WTiere the stream is wide, and no bridge, the circuit, 
-enclosed in lead, may be sunk to the bottom. 

If the circuit is laid through the air, the first cost would doubtless be much 
iessened. This plan of making the circuit has some advantages, but there 
•are also some disadvantages; the chief of which latter is, that, being always 
in sight, the temptation to injure the circuit to mischievously disposed per- - 
sons, isgieater than if it were buried out of sight beneath their feet As an 
-offset, however, to this, an injury to the circuit is more easily detected. 
With regard to danger from wantonness, it may be sufficient to say, that the 
jame objection was Qriginally made in the several cases, successively, of water- . 
^ipes, gas-pipes, and railroads; and yet we do not hear of wantonness uiju- 
cing any of these. Stout spars of some thirty feet in height, well planted 
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in the ground, and placed about 350 feet apiirt, would, in this case, be re- 
.quired, along the tops of which the circuit might be stretclied. Fifteen 
such spars woukl be wanted to a mile. This mode would be as clieap, 
probably, as any other, unless the laying- of the circuit iu water should be 
found to be most eligible. A series of experiments to ascertain tiie practica- 
bility of this mode, I am about to commence with Piofeaaor Gale, of our 
imiveiBltyi a gentlemen of great ecience, and to whose asBiBtance, in many 
of my late experunents^ I am greatly indebteid. We are preparing a drcyit 
of Iwenty miles. The reeult of our eiqperimenis I will have the honor of 
' leporting (a you. 

The oth^ machineiy, coneiating of the apparaUia for Iranunittuig andt 
iBcetving the intelligenoe, ean be made at a very trifling coet. The only 
parts of the apparatus that waste or consume materials, are the batteries^ 
which consume addmA «wic, and the register, which coosum^ ptxper for 
recording, and pencils or ink for marking. 
^ I'iie cost of pritUin^^ in the first instance, of a telegraphic dictionary^ * 
should perhaps alsO be taken into tlie account, each officer of the Gov- 
ernment, as well t\s many nt here, would require a copy, shuuld this mode 
of telegraphic coiamuiucuiion go into effect. This dictionary would con- 
^yi^. tain a vocabulary of all the words in common use in the SngUah language^ 
I with the numbers r^ularly affixed to each word. 

* The stations in the case of this telegraph may be as numerous as are de- 
aired ; the only additional expense fox that purpose being the adding of tbfr 
tmn<?mitting and receiving apparatus to each station. 

The cost of supporting a system of telegraphs on this plan, (when a cir- 
euil is once established,) would, in my opinion, be much less than on the 
.common plans; yet, for want of experience in this mode, I would not af- 
im it positively. 

Ab to '^the propriety of connecting the system of telegraphs with any ex- 
isting department of Government," it would seem most natural to connect 
a telegraphic system with the Post Office Department ; for, although it 
does not carry a mail, yet it is another mode of accomplishing tlie principal 
object for which the mail is established, to wit: (he rapid and regular trans- 
mission of intelligence. If my system of telegraphs -should be establislied, 
it is evident that the i t lecrraph would have but little rest day or night The 
advantage of conmnnncating intelligence instantaneously in himdreds of 
instances of daily occunence, would warrant such a rate of postage^ (if it 
may be so called,) as would amply defray all expenses of the first cost 
estaUishing the system, and of guarding it, and keeping it in repair. 

*Mr. Francis O. J. Smith hu recently published a Secret Corresponding Vocabolajy adapted, 
to thii purpo«e. 
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As every word is numbered, an obvious mode of rating might be, a charge 
of a certain amount on so manjf tnmbers* I presume that five words cao 
ceitaifldy be trausmiUed in a mhuUe; for, with the imperfect machiaeiy I 
now use, I have recorded at that rate, at the distance of half a mile. 

In conclusion, I would say, that if the perfecting of this new system of 

ieLegtajiM (which may justly he called the American Tdegia|]li) since I can ' 

establish my claims to priori^ in the inyention) shall be thought of public 

utility^ and wcnthy the alCention of Govmment, I shall be ready to make 

any sacrifi6e of personal service and of time to aid in its accmplishment. 

In the mean time I imnain, sir, with sincere respect and high peisonal 
esteem, 

Tour roost obedient, humble servant, 

SAML. F. B. MORSE. 

Hon. Lbti Woodboby, 

Secretary the TYeasury* 

. * 

if o. a '^'^'\"^^ ^> 

Letter from S. R B, Morse to the Secretary of the Treasury, . . 

Umitersitt op the City op New York:; 

iVbt^em^r 28, 1637. 

Hy dear Sir: In my letter to you in answer to the circular respecting 
telegmphs, which you did me the honor to send me, I promised to advise you 
of the result ci some experiments about to be tried with my electro magnetic 
telegraph. 1 informed you that I had succeeded in marking permanently 
and intelligibly at the distance of half a mUe. 

Professor Gale, of our university, and Mr. Alfred \ aii, of the Speedwell > 
iron-works, near Morristown, New Jersey, are now associated with me in 
tlie scientific and nieciiuuical parts of the mvention. We have procured 
several miles of wire, and I am happy to announce to you that our success 
ha'', thus far, been complete. At a distance of Jive wiiTe^, with a common i' 
Cruikshank's battery of 87 plates, (4 by 3J inches each plate,) the marking * 
was as perfect on the register as in the first instance of half a mile. We 
have recently added Jive miles more, making in all ten mUeSy with the 
eame result; and we have now no doubt of its effecting a similar result at 
anp distanee, 

I also stated to you, sir, that machinery was in progress of making, with 
which, so soon as it should be completed, I intended to proceed to Washing- 
ton, to exhibit the powers of the invention before you and other members of 
the Government I had hoped to be in Washington before the session of 
CongresBf bnt I find that the execution of new machinery is so uncertain in 
10 
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its time of completion, that I flhalL be delayed, probably, until the beginning' 
3pf the year. • 

What I wish to leam from you, 8ir,.U, **Htnp iaie in the session can I de^ 
lay my visUf tmdfei be in season to meet the suiffeet of telegraphs^ leAefi 4t 
ahaU be presented by fovrre^^ to 

I am anxious, of course, to show as perfect an instrument as possible, and 
would wish as much time for the purpose of perfecting it as can be alTowed 
without detriment to my interests as an applicant for iJie attention of Govern- 
ment to the best plan of a telegraph. 

I am, my dear sir, with the greatest rr-^pect and ]^<^r^o^al esteem, 

Your most obedient servant, 

SAML. F. B. MORSE. 

Hon. Levi Woodbury, 

Secretary of the Treasury, 



No. 4, 

[Fiwik Am N«ir YtRk Joontal of Ooiiiiii«e«.] 

We have received the ioiiowing note and diagram, with the explanation 
of the latter, from Mr. Morse : 

To the Editors of the Jourml of Commerce: 

Gentlemex: You had the kindness to assert, a few days ago, my claim 
to the invention of the electro ina^netic telegraph, for which T thank you. 
As to the priority of my invention, entirely planned and for die most part 
executed as it was nearly five years ago, 1 can adduce the amplest proof. 

You announced that I was preparing a short circmt^ to show to my friends 
the operation of the telegraph. This circuit I have completed, of the length 
of 1,700 feet, or about one-third of a mile ; and on Saturday, the 2d instant, 
in presence of Professors Gale and Torrey of this city, and Professor Daubeny 
of the Oxford (English) Univeisity, and several other gentlemen, I tried a 
preliminary experiment with the roister. It recorded the intelligence suffi- 
ciently perfect to establish the practicability of the plan, and the superior 
simplicity of my mode of communication, over any of those proposed by the 
professors in Europe. 

It will be observed that no account has reached us that any of the foreign 
proposed electric telegraphs have as yet succeeded in transmitting intelligi- 
ble coiiiniuiiicaiions; but il is merely asserted of tlie most advanced evper- 
iment, (th^ one in London,) that *'by means of five wires," &c. intelligence 
**wwxy he conveyed." I have the gratification of sending you a specimen of 
the writing of my telegraph, the actual transmission of a communicatioa 
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made this morning, in a more complete manner than on Saturday, and \ 
through the distance of one-third of a mile. ^ ■ 

Thinldng il may be giadffing to your readers to m the Idnd of wrilii^ ' 
which it performs, I have had it engraved for you, accompanied with an ' 
an explanation. 

Your obedient servant, 

SAML. F. B. MORSE. , 

N, Y. OUy Umoeniiiff September A, 1837. 



No. 5, 

Specimen of Telegraphic WrUin^ iiuide by vieansof eieciricUy cU tlie dis- 
tance of one-third of a mile. 

Successful ezperunent with telegraph. 

215 36 2 58 

September 4th ^ ^ 

'T\nA/~\M'MrwmvvmwwiMr 

112 04 1837 

The words in the duigram were ihe ir\!* liigence transmitted. 

The Jiutiibers (in tiiis instance arbitrary) are the numbers of the words in 
in a telegraphic dictionary. 

The poitits are the markings of the register, each point beiqg mariced 
every time the electric fluid passes. 

The register marks but one kind of maik, to wit, (T.) This can be. 
faried two ways. By intervals, thus, (Y TV YTT,) signifying one, two, 
three, di^c, and by revening, thus, (^.) Examples of - both: these varieties 
are seen In the diagram. 

The single numbers aie separated by , and the whole numbers by 
hng ifitervalt. 

To illustrate by the diagram : the word "successful'' is^nt found in (he 

dictionary, and its telej^raphic number^ 215, is set up in a species of type 
prepared for the purpose, and so of the other words. The type then operate 
upon the machinery, and serve to regulate the times and intervals of the 
passage of electricity. Each passage of the fluid causes a pencil at the ex- 
tremity of the wire to mark the points as in the diagram. 
To read the marks, count the pomts at the bottom of each line. It will 



Digitized by Google 



76 • 

be perceived that two points come first, separated by a ^mrt interval fiom 
the next point Set 2 beneath it. Then comes one point, likewise sepam> 
ted by a sh^ interval. Set 1 beneath it Then come five points. Set 
$ beneath them. But the interval in this case is a lon^ interval: conse* 
quently, the three numbers comprise the whole number, 215. 

So proceed with the rest, until tlie numbers are all set down. Then, by 
referring to the telegraphic dictionary, the words corresponding to the num- 
bers are found, and the conuiiunicaiion rend. Tluis it will be seen that, 
by means of the changes upon tfn chararU r>, all words can l»e irati?mitted. 
But there are two points reversed ni the lower line. These are tlie eleventh 
character, placed before a number, to signify that it is to be read as anum^, 
and not as the representative of a word. 



No. 6. 

• 

Hr. Smith, l|om the Committee on Commerce, made the following' 

Report, April 6ch, 1638. 

Th» Oommttee on Commerce to whom the subject was referred^ hav0 
had the same under coneiderationf and report : 

On t}ie 3d of February, 1S3T, the House of Representativps pa^d a 
resolution requesting the Secretary of the Treasury to report to tiie House, 
at its present session, upon the propriety of establialiing a system of tele- 
graphs for the L : i ' ' i States. 

In pursuance of this request, the Secretary of the Treasury, at an eady 
day after the passage of said resolution, addressed a circular of inquiry K> 
numerous scientific and practical individuals in difoent parts of the Union ^ . 
and, on the 6th of I>ecember last, reported the result of this proceeding to» 
the House. 

This report of the Secretary imbodies many useful suggestions on the 
necessity and practicability of a sjrstem of telegraphic despatches, both for 

public and indu idLial purposes ; and the committee cannot doubt that the 
American public is fully prepared, and even desirous, that every requisite 
effort be made on the part of Congress to consummate an object of so deep 
interest to the purposes of Government in peace and in war, and to the en- 
terprise of the age. 

Amid the suggestions thus elicited from various sources, and iinbodied 
in the befcn^-mentioned report of the Secretary of the Treasury, a plan for 
an electro magnetic telegraph is communicated by Professor Morse, of the 
UnivetsiQr of the city of New YoiiE, pre-eminently interesting, and even 
wonderful. See Report, No. 2. 
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This inveiitioa consists in the applic^tioa, by mechanism, of galvanic 
electricity to tdegcapbic purposes, and is claimed by Professor Morse and 
hb associates as original -vith them ; and being so, in fact, as the^ommittee 
believe, letten-palent have lieen secured, under the authority of the 'United 
States, for the invention. It has, moreover, been subjected to the test of 
experiment, upon a scale of ten miles distance, by a select committee of the 
Franklin Institute of the city of Philadelphia, and reported upon by that 
eminently his^h tribunal in the most favorable and confident terms. An 
extract from die lepon thus made is hereunto annexed. No. 7. 

In additional confinnation of the merits of his proposed system of tele- 
graphs, Professor Morse has exhibited it in operation (by a coil of metallic 
wire measuring' about ten miles in len^^th, rciidoring- ?he action equal to a 
telegraph of half that distance; to ilie Commmee on Commerce of the 
House of Representatives, to the President of the United States, and the 
several heads of Departments, to members of Congress generally, who 
have taken interest in the exaininatioD, and to a vast number of scientific 
and piactical individuals fiom various parts of the Union ; and all concur, 
* it is believed, and without a dissentii^ doubt, in admiration of the ingeni- 
eu8 and scientific character of the invention, and in the opinion that it is 
successfully adapted to the purposes of telegraphic despatches, and in a 
con^ction of its great and incalculable pra^^tical importance and usefulness 
to the country, and ultimately to the whole worid. 

But it would be presumptuous in any one, (and the inventor himself is 
most sensible of this,) to attempt, ai tlus sLage of the invention, to calculate 
in anticipation, or to hold out promises of what its whole extent of capacity 
for usefulness mav be, in either a political, commercial, or social point of 
view, if the electrical power upon which it pends for successful action 
shall prove to be efficient, as is now supposed ii will, to carry intelligence 
through any of the distances of 50, 100, 500, or more miles now contem- 
plated. No such aUenipt, therefore, will be indulged in this report. It is 
obvious, however, that the influence of tliis invention over the political, 
commercial, and social relations of the people of this widely-extended 
countiy, looking to nodung beyond, will, in the event of success, of itself 
amount to a revolution unsurpassed in moral grandeur by any discovery 
that has been made in the arts and sciences, firom the most distant period to 
which authentic history extends, to the present day. With the means of 
almost instantaneous communication of intelligence between the most dis- 
tant points of the country, and simultaneously between any given number 
of intermediate points which this invention contemplates, space will be, to 
all practical purposes of infonuaiion, completely annihilated between the 
States of the Union, as also between the individual citizens thereof. The 
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citizen will be invested with, and reduce to daily and familiar use, an ap- 
proach to the HIGH ATTRIBUTE OF UBIQUITY, in a degree that the human 
mind until recendy^ has haxdly dared to contemplate aerioualy asbeioogiiig 
to human'ageii^, from an instinctive feeling of religious reverence and re- 
serve on a pow6r of each awful grandeur. 

Refeinng to the annexed report of the Franklin Institute, already ad- 
verted to, and also to the letten of Profenor Mone, marked 8 and 9, for 
olher details of the superiority of this system of telegiaphs over all other 
methods heretofore reduced to - practice hy any individual or Government^ 
the committee agree, unanimously, that It is worthy to eogrosi the attention - 
and means of the Federal Cbvenunent, to the full extent that may be ne- 
cessary to put the invention to the most decisive test that can be desirable. 
The power of the invention, if successful, is so extensive for good and for 
evil, that the Government alone should {iossess the right to control and 
regulate it The mode of proceeding to test it, as suggested, as also the re- 
latioiis which the inventor and iiis associates are willing to recognise witlt 
the Gtovernmenl oii ihe subject of the future ownership, use, and control of 
the invention, are succinctly set forth in the annexed letters of Professor . 
Morse, marked 8 and 9. 

The probable outlay of an experiment upon a srale equal to fifty miles 
of telegraph, and equal to a circuit of double that distance, is estimated at 
^30,000. Two-thirds of this expenditure will be for material, which, 
whether the experiment shall succeed or fail, will remain uninjured, and 
of very little diminished value below the price that will be paid for it. 

The estimates of Professor Morse, as will be seen by his letter, marked 9, 
amount to 906,000; but, to meet any cMitingency not now anticipated, 
and lo guard against any want of requisite Ibnds in an enteiprise of such 
moment to the Government, to the people, and to the scientific woild, 
the committee recommend an appropriation of $30,000, to be expended 
mider the direction of the Secretaiy of the Treasury ; and to this end sub- 
mit herewith a bUL 

It is believed by the committee that the subject is one of such uiuversal 
interest and importance, that an early action upon it will be deemed desi- 
rable by Congress, to enable the inventor to complete his (rial of the inven- 
tion upon the extended scale contemplated, in season to furnish Congress 
with a full report of the result during its present session, if that shall be 
practicable. 

All which is respectfully submitted. 

FRANCIS O. J. SMITH, JAS. M. MASON, 

S. C. PHILLIPS, JOHN T. H. WORTHINOTON^ 

SAMUEL CUSHMAN, WM. H. HUNTER, 
JOHN I. DE GRAFF, GEORGE W. TOLAND, 

EDWARD CURTIS, 

CmnmUUt oa Comswree, IT. 8* B* A. 
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No. 7. 

Hall of the Franklin Institute, 8, 1838. 

Report of tkB F^ranklm hi^Uule Philadelphia. 

The Bub-cominittiBe, fiom the commitlee of science and arts, appointed 
to examine the elecCco magnetic tdegiaph of Professor Samuel F. B. Morse, 
report : 

That this instniinent was exhibited to them in the iiidl of the Institute, 
and every opporuuiity given by Mr. Morse and his associate, Mr. Alfred 
Vail, to examine it carefully, and to jiid^e of its operation i and they now 
present the following as tiie result of tlieir observations : 

» » • ♦ 'pi^e operation of tlie telegraph, as exhibited to us, 
was very satisfactory. The power given to the tnagnet at the register, 
through a lengtli of wire of ten miles, was abundantly sufficient for the 
movements required to mark the signals. The communication of this 
power was instantaneous. The time required to make the signals was as 
short, at least, as Uiat necessary in the iwdinary telegraphs. It appears to 
the commitlee, therefore, that the possibility of using telegraphs upon thie 
plan, in actual piactice, is not to be doubted ; though difficulties may be 
anticipated, which could not be tested by the trials made with the model. 

One of these relates to the insulation and protection of the wires, which 
are to pass over many miles of distance, to fonn the circuits between the 
stations. Mr. Morse has proposed several plans : Ae last being to cover 
the wires with cotton thread, then varnish them thickly with gum-elastic, 
and enclose the whole in leaden tubes. More practical and economical 
means will probably be devised : but the fact is not to be concealed, that 
any effectual plan must be very expensive. 

Doubts have been raised as to tlie distance to which the electricity of 
an ordinary battery can be made efficient ; but your committee think that 
no seiious difficulty is anticipated as to this point. The experiment with 
the wire wound in a coil, may not, indeed, be deemed conclusive ; but one 
of the members of the committee assisted in an experiment in which a 
magnet was veiy sensibly affected by a imttery of a single pair, through an 
msulated wiie of two and three-quarter miles in length, of which the fdda 
were four inches apart ; and when a battery of ten pairs was used, water 
vas freely decomposed. An experiment is said to have been made, with 
success, on the Birmingham and Manchester rail road, through a circuit of 
thirty mfles in length. 

It may be proper to state, that the idea of using electricity for telegraphic 
purposes has presented itself to several individuals, and that it may be diffi- 
cult to settle among thein die 4uebUoii of ongiuality. The celebrated Gau^ 
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has a telegraph of this kind in actual operation, for communicating signals 
betweok the Unhrenity of CkMtingen and Im magnetic obaervatoiy in its 
vicinity. Mr. Wheatstone, of London, has been for some time also engaged 
111 experiments on an electrical telegraph. But the plan of Professor Morse 
is, so far as-the coinmiltee are infoniicd, entirely different from nny of tho«e 
•devised by other individuals, all of which act by ijiviiig different directions 
to a niag^iictic tieedle ; and would, therefore, require several circuits of wires 
between all tlie station?. 

In conclusion, the cominitlee beg leave to state their high gratification 
with the exhibition of Professor Morse's telegraph, and their hope that 
means may be given to him to subject it to the test of an actual experiment, 
made between stations at a considerable distance from each other. The 
advantages which this telegraph would present, if successful, over erery 
kind heretofore used, make it worthy the patronage of the Government. 
These are, that the sta^ons may be at a distance asunder, far exceeding 
that to which all other telegraphs ate limited ; and that the s%nals may be 
given at night, and in rains, snows, and fogs, when other telegraphs fiuL 

IL M. PATTERSON, Ctatrman. 

No. a 

Erom S. F. £. Mone, to the Hm, F, O.J. SmitJu 

Washington, Ftbruary 15, 1838. 
Dear Sir: In consequence of tbe conversation had with the committee 
on the subject of my telegraph, I would state, that 1 think it desirable that 
an experiment, on a somewhat extended scale, should first be made to test 
both tJie practicability and the facility of communicating intelbyencc for 
at least one hundred miles. The experiment may proceed, as to cost, with 
perfect safety to the Government. First, The wire for this distance, con- 
sisting of foiur lengths, making a total of four hundred miles of wire, might 
be obtained, and receive its covering of cotton and other tnsidation. This 
length would amply suffice to ascertain the law of the propulsive power of 
voltaic electricity, and previous to any measures bemg taken fbr buiying it 
in the earth. 8o that, if any imlbteseen difficulty should occur fatal to its 
practicabilf^, the wire is not consumed or lost If the expected success is 
leelized, then, Second. The preparation of the wire might be commenced 
ibr burying in the earth, and, being found complete through the whole 
fOUte, the several portrules, registers, batteries, d&c, might be provided to 
put the telegraph into complete action. This experiment of one hundred 
miles would furnish the data iiom which to make the estimates of a mora 
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generol exteaeion of tb« ajnatem. If no insurmountable obstacles present' 
themselves in a dntance of one hundred miles, none iiiay be expected m 
one thousand or m ten thousand miles ; and then will be presented for the 
consideration of the Government the propriety of completely organizing 
this new telegraphic system as a part of ilie Ciovemment, attaching it to 
some department aheady existing, or creating a new one, which may be 
•called for by the arcumulatinef dutits vi the present departments. 

It is obvious, at the sUghtest glance, tliai this mode of instantaneous com- 
munication must inevitably become an instmment of immenae power, to 
lie wielded for good or for evil, as it shall be properly or improperly direct- 
<ed. In the hands of a comptn^r of speculators, who should monopolize it 
iot themselves, it m^ht be the means of enriching the corporation at the ex- 
cuse of the bankruptcy of thousands; and even in the hands of Govern* 
.inent alone, it might become a ineans of working vast mischief to the n»- 
pubUc. In considering these prospective evils, I would respectfully suggest 
4 remedy which ofiTeis itself to my mind. Let the sole right of using tha 
telegraph belong, in the first place, to the Government, who should grant, 
for a specified sum or honus, to any individual or company of individuate 
who may apply for it, and under such restrictions and regulations as the 
Goverrmoient may think proper, the right to lay down a way communication 
between any two pom id, for the purpose ol transmitting mtclligence , aad 
thus would be promoted a general competition. The Governuient would 
have a telegiapii of its own, and have its modc^ of coirmmnirauiio; with its 
own officers imd iigents, independent of private pernnssion, or mierferenre 
with and mtemiption to the ordinary' transmissions on the private telegraphs. 
Thus there would be a system of checks and preventives of abuse, opera> 
tii)g to restrain the action of this otherwise dangerous power, within those 
'bounds which will permit only the good and neutralize the evil. Should 
the Government thus take the tel^aph solely under its own control, the 
^ revenue derived from the bonusses alone, it must be plain, will be of vast 
amount. Prom the enteiprising character of our countrymen, shown in tlie 
manner in which they carry forward any new project which promiaes pri- 
vate or public advantage, it is not visionary to suppose that it would not be 
long eie the whole surface of this country would be channelled for those 
nerves which are to diffuse, with the speed of thought, a knowledge of all 
that is occurring throughout the land; making, in hcif one neiffhbarhoodiif 
, the whole country. 

If tlie Govermnent is disposed to test this mode of telegraphic communi- 
cation by .enabhng me to give it a fair trial for out- huiulrrd rmles, I will 
engage to enter into no arrangements to dispose of my nglit.s a:s the inven- 
tor and patentee for the United States, to any individual or company of i^- 
11 
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dividuals, previous to offering it to the Government for such a just and 
oooable compensation shall be mutually agreed Upon.* 

I remain, air, respectfully, your most obedient servant, 

SAMUEL F. B. MORSE. 

To the Hon. F. O. J. Smith, 

ChcUrinati of ike Committee on Oommeree 

of the Home of Representatives. 



No. 9. 

Jbetter from F. B, Morse to Hon. F. O. /. Smiih, 

Washington, JMruarff 22, 1838. 
Bear Sib : I have endeavoured to appioach a proper eetimate of the ex- 
penae attendsilt on preparing a complete telegiaphie commnnication ton 
flome diitance; and taking into conndeiation the poenlbility that the exper- 
iment may be conduriveiy tried before the cloee of the present eeBBion of 
CongreflB, I have thought that an appropriation for fifty milea of distance would 
test the practicability of the telegraph quite as satisfactorily as one hundred, 
because theobstaclesnecessar}' to be overcome would not be more proportion- 
ally in fifly than in one hundred ; while, at dn s^mie time, the double cir- 
cuit necessary in the fifty miU s would give a single cirmiit of one hundred 
for tlie purpose of lesting thf- ellect of distance upon the passage of electri- 
city. Fifty mile? would requir*' a less amount of appropriation, and the 
experiment could also be sooner brought to a result. 

Two hundred miles of wire, or wire for two circuits for fifty 
miles of distance, including the covering of the wire with 
cotton, at $100 per mile, . . 9 20,000 

Other expenses of piepaiation of the wire, such as caoutchouc, 
wax, reein, tar, with reels for winding, soldering, d&c, say 
$6 per mile, 1,200 

Batteries and registers, with type, d^c, for two stations, and 
materiak for experimenting on the best modes of magnets at 
long distances, 800 

Serv ices of Professor Gale in the chemical depfirtmeiiL , services 
of Mr. Alfred Vail iii the mechanical department ; services of 
assistants in different departments ; my own services in super- 
intending and directing the whole — total 4,000 



IVrtal, . . . t$ 26,000 



• It is prapsr tNt I iboiild btra^jials, tlMt tbe pte itiMw>Mitl]rowiMd»i& mwviil 

ihares, by myself, Prof. Gale of New York City Uaiveraity, and llMsn, AlfiiodandGMMgs YvL 
I This tioe cooU Mm be cooitracted to Im tlM^ 
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This efltimaie » ezclunve of expense neceasaiy to lay down the wire be* 
Death the ground. This is unneeesMuy until the {urevious prepoiations are 
Inmd satisfaetoiy. 

I cannot say what time will be lequiied lor the completion of the circuits 
for My miles. If the order could be immediately given for the wire, I think 
all the other matter connected with it might be completed so that every thing 

could be ill fcadincsa in tkree imntlis. Much will depend on the punctu- 
ality with whicli contractor* fultil their eiigageuients in furnishing the wire 
and other apparatus. 

1 remain, air, very respectfully, your obedient servant, 

SAMUEL F. B. MORSE. 

To Uie Hon. F. O. J. Smith, 

Cfiairman of the Comnuttee on Commerce. 



No. 10. 

Mr, Ferris^ from the Committee on ComfnereCy made the foUomng Re* 

party December 30, 1842. 

That they regard the question, as to the ^'^eneral ufiliiy of the teleorniphic 
gyptem, settled by its adoption by the most civdizeii nations; an(l experi* 
ence has fully demonstrated the great advantages which may be derived from 
its use. Its capability of speedily transmitting intelligence to great distarire*?^ 
for national defence, and for other purposes, where celerity is desimhle, is 
decidely superior to any of the ordinary modes of communication in use. 
By it, the first warning of approaching danger, and the appearance of hostile 
fleets and armies on our coasts and borders, may be announced simulta* 
. neousLy at the most distant points of onr widely-extended empire, thus afford- 
ing time and opportunity for concentrating the militaiy force of the country, 
for fiicilitating milttaiy and naval movements, and for transmitting orders 
suitable to the emergency. 

In the commercial and social affairs of the community, occasions fre- 
quently arise in which the speedy transmission of intelligence may be of the 
highest importxince for the regulation of business transactions, and in reliev- 
ing the anxious solicitude of friends, as to the health and condition of tiiose 
in whose fortunes they feel an interest. 

The practicability of establishinir (elegraph>! on the elerfrir principle is 
no longer a question. Wlieatston<!, of 1 iOnditn, and his associates, have 
been more iVu innate than our American inventor, in procurincr the means to 
put his ingenious system into practical use for two or three himdred miles, 
in Gkeat Biitein; and the movements ctf the cars on th« Blackwall raii load 
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hn at this time directed with great eeonomy, and perfect safely to U0e and 
property, by means of hie magnetic needle telegraph. Jf a s|ilein hmn^ 
-complicated and lees efficient than the American telegraph ia operated for 
great dietancee in England, with such eminent success and advantage, there 

can be no reasonable doubt that, if the means be furnished for putting- in 
operation the system of Professor ytiiiiuel 1-', B. florae, of New York, the 
Original inventor of the electro-nuii^aelic telegraph, the same, if not greater 
success, will be the result. Your committee are of opinion that it is but 
justice lo Professor Morse, who i?i alike distinguished for his atlaimnenis in 
science and excellenre in the arts of desii^n, and who hcts patiently devoted 
many 3'ears of unremitting study, and freely s|)ent his private fortune, in in- 
venting and bringing to perfection a system of tel^raphs which is calcula- 
ted to advance the scientific reputation of the countrv, and to be eminendy 
useful, both to the Government and the people, tiiat he should be furnished 
with the means of competing with his European rivals. 
Ptofessof Morse bases his system upon the two following facts in science : 
Fiist. That a. current of electricity will pass to any distance along a con- 
ductor connecting the two poles of a voltaic battery or generator of electri- 
vcity, and produce visible eifects at any desired points on that conductor. 

SecontL That magnetism is produced in a piece of soft iron (anNmd 
which the conductor, in its progress, is made to pass) when the electric cur- 
rent k permiited to tlow, aiid that the magnetism ceases when the ciirreiU 
of electricity is prevented from tiowii^. This current of electricity is pro- 
duced and destroyed l)y breaking and closing the galvanic circuit at the 
pleasure of the operator of the telegraph, who in this manner directs and 
controls the operation of a simple and compact piece of mechanism, styled 
the register, which,at the will of the operator at the point of communication, 
is made to record, at the point of reception, legible characters, on a loU 
of paper put in motion at the same time with the writing instrument 
These characters the inventor has arranged into a conventional alpha- 
beif and which is capable of being learned and used with veiy little 
practice. 

. Professor Morse has submitted his telegraphic phm to the severe *ptiny 
of Eur^^iean criticism ; and the Academy of Sciences, of Paris, the highest 
scientific tribunal in the world, hailed it with enthusiasm and approbatioo, 
when its operation was exhibited, and its principles explained by their dis- 
• tingnished perpetual secretary, M. Arago. 

It appears, from Joruments produced by Professor Morse, that the thanks 
of several learned hodies in France were" voted to him for his invenuon, 
and the large medal of honor was a\^arded to him by the Academy of In- 
dustry. It further appecurs, that several other systems of telegraphs flu the 
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deciric plan (among which were Wheatsiooe's^ of LoiMlon, Steinbeil's, «| 
Mtiiiicli,and Masson's, of Caen) had been submitted at various limes for th^ 
ooDsidejratioii of the French Government, who appointed a commissioii 
examine and report on them all, at the head of w&ich commisaioa was 
pUiifl the adminisliator-iii-chief of the telcgraplisof France, (M. Foy,) who, 
in a note to Professor Morse, thus rates : 

lake a true pleasure in confirming to you in writing that which I have 
almdy had the honor to say to you viva voce — that I have prominently 
piesenied to Monsieur the Minister of the Interiar your electro magnetic 
tdegrapli, as being tlie system which presents the best chmice of a practical 
application ; and I have declared to him that, if some trials are to be made 
with electric lelegrdplis, I do iaoL hesitate to recommend tliai ihey should be 
made wiiii \(>\\r appaiauis.'' 

Your coinijiitiee, in prudu inir further evidence of ihe approbation by the 
scientific world of the system of Professor Morse, would cite the leUer of 
Professor Henry, of Princeton Colleg-e, well knuun for his eminent attaiur 
mentsin electrical science, (marked 11,) in tlie appendix of tliis report 

More recently, a committee, consisting of some of our most distinguished 
scientific citizens, was appointed by the American Institute of New York, 
to examine and report upon this telegmph, who made the report (12) in 
the appendix. In compliance with the recommendation of this report, the 
Institute awarded to Professor Moise the gold medal. 

Besides the evidence these testimonials furnish of the excellence of Pro> 
fssBor Morse's system, your committee, as well as the greater part of the 
members of bodi Houses of Congress, have had a practical demonstration . 
of the operation of the electro magnetic telegraph, and have witnessed the 
perfect facility and extraordinary rapidity with which a message can be 
sent by means of it from one extremity of the capitol to the other. This 
rapidity is not confined in itjs effects to a few hundred feet, but science • 
makes it certain that the same effects can he produced, at any (lis:;Atice on 
the globe, between any two given points connected hy the conductors. 

Your committee have alluded to other electric telegraphs ; for, as is not 
uncommon in the birth of great inventions, scientific minds have, at nearly ^ 
Ihe same period of time, in various parts of Europe, conceived and planned 
dearie tel^gmphB ^ but it is a matter of national pride, that the invention of 
ikitjint eUeirofnagmetiD telegn^ by PmfessorMoise, as well as tbe^^^ 
eo nee pHm ci using electricity as the means of transmitting intelligencei bj 
Doctor FrankUn, is the offipring of American genius. 
. Your committee beg leave to refer to the letter of Professor Morse, (marked 
13,) in the appendix, to C. G. Ferris, one of the committee, giving, at hit 
request, a brkf history of the telegraph since it was before Congress, in 183^ 
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for some imeredling information concerning it, and for Professor Morse's es- 
timate of the probable expense of estabUahiug his system oi ieUgiaph* Ux 
thirty or forty miles. 

They would also refer to the House document, No. 16, (December 6, 
1837,) and to House report, No. 763, (Apni 6, 1838,) for vaiuable inlMM- 
tion on the subject of telegraphs. 

Your committee invite special attention to that part of Profeoor Hone's 
letter which detaik the plan of a revenue which may be derived from his 
telegmphic system, when established to an extent sufficient for the purposes 
of commercial and general intelligence. From these calculations, made 
upon safe data, it is probable that an income would be derived" from its use by 
taerchants and citizens more than sufficient to defray the interest of the 
capital expended iii its estublishment, Su niviuii^^. indeed, are the pros- 
pects of profit to individual entei"prise, that it is a matter of s -i ions considera- 
tion, whetlierthe Government should not, on t\i\s account aloae, seize the 
present opportunity of securing to itself the re^ulaiiun of a system which, if 
monopolized by a private company, might be used to the serious injury of the 
Post Office Department, and which could not be prevented without such an 
interference with the rigiits of the inventor and of the stocldioldeis as could 
not be sustained by justice or public opinion. 

After the ordeal to which the electro magnetic telegraph system has been 
subjected, both in Eumpe and in America, and the voice of the scient^c 
world m its fovor, it is scarcely necessary for your committee to say that they 
have the fullest confidence in Professor Morse's plan, and they eamesdy re- 
commend tlie adoption of it by the Cbvemment of the United States. They 
deem it most fortunate that no definite system of telegraphs should hitherto 
have been adopted by the Government, since it enables them to establish 
tliis improved system, which, in the opinion of your committee, is decidedly 
superior to any other now in use, possessing ui advantage over telegraphs 
depending on vision, inasmuch as it may be nse l both by night and day, 
in all weathers, and in all seasons of the year, wuii etjual convenience ; and, 
also, possessing an advantage over electric telegraphs heretofore in use, 
« ioaamuch as it records, in permanent legible cliaracters on paper, any com- 
munication which may be made by it, without the aid of any agent at the 
place of recording, except the apparatus which is put in motion at the point 
ui conununication. Thus, the recording apparatus, called the register, may 

left in a closed chamber, where it will give notice of its . commencing to 
write, by a bell, and the communication may be fbund on openmg (he 
apartment Possessing these great advantages, and the means of c<nnmu- 
nication not being liable to interruption by the ordinary contingencies 
which may impede or prevent die aucceessfui action of otlier telegrapliis, the 
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advantages to be derived from it will soon be apparent to the community, 
and it will become the successful rival of the Post Office, when celerity of 
communicadoii is deaiied, and create a revenue from which this system of 
telegraphs may he extended and ramified through all parts of the country, 
without impoeing any burden upon the people or draughts on the treasury, 
heyond the outlay for its first establishment 

Ab a first step towards the adoption of this system of telegraphs by the 
GoYemment, your committee recommend the apprq>riadon of thirty thou- 
sand dollars Co be expended under the direction of the Postmaster General, 
in constructing a line of electro magnetic telegraphs, under the superintend- 
ence of Professor Sam'l F. B. Morse, of such length and between such points 
as shall fiiUy test its practicability and utility ; and for this purpose they res- 
pectfully submit the following bill : 

A BiU to tesi the PraeticabUii^ of EstaHishing a Sjfstem nf Electro Mag* 

netic Tdegraphe hy the United Statee, 

Be it enacted hy the Senate and House of Representatives of the United 
States in Congress assembled^ That the sum of thirty thousand dollars be, 
and is hereby, appropriated, out of any moneys in the treasun,' not other- 
wise appropriated, for testing tlie rapacity and useful m ^s of the syaieni of 
electro niagnetir tele^aphs invciiled 1)\ Samuel F. B. Morse, of New York, 
for the use of the Government of the United States, by constructing a line i 
of said electro magnetic telegraphs, under the superintendence of Professor 
Samuel F. B Morse, of such length and between such points as shall fully 
test its practicability and utility ; and that the same shall be expended 
under the direction of the Postmaster General, upon the application of 
said Moise. 

Sec. 2. And he U further enacted^ That the Postmaster General be, and 
lie is hereby, authorized to pay, out of the aforesaid thirty thousand dollars, 
to the said Samuel F. B. Morse, and the persons employed under him, such 
sums <^ money as he may deem to be a fair compensation fat the services 
of the said Samuel F. B. Moise and the persons employed under him, in 
ctnutructing and in superintending the construction of the said line of tele* 
graphs authorized by tins bilL 



No. 11. 

latter from Frofeeeor Henry to Profeaeor Morae* 

PniNCETON OoLLEOB, JFkbruory 24, 1848. 
Mt dear Sib: I am pleased to learn that ypu have again petitioned 
Congress in refermce to your tel^aph, and j i^ost sincerely hope that you 



Digitized by Google 



88 

"#91 succeed in convincing our representatires of the fmportaaceiof tfw inven- 
tion. In this you may, peihaps, find some difficulty, since, in the minds of 
many, the electro mag;netic telegraph is associated with the various {^nmeT* 
ical projects constantly presented to the public, and particularly with the 
achemes, so popular a year or two ago, for the application of electricity as a 
moTing power in the arts. I have asserted, from the first, that all attcmpta 
of this kind are premature, and made without a proper knowledge of scien- 
tific principles. The case is, however, entirely different in regard to the 
electro magnetic tele^riiph. Scifnce is now fully ripe for t/tis appliration , 

, and 1 have not the least doubt, if proper means be afforded, of tlie perfect 
success of the invention. 

The idea of transnnlting iniellig^ence to a distance by means of electrical 

. action has been suggested by various persons, from the time of Franklin to- 
the present ; but until within the last few years, or since the jirincipal dif> 
coveries in electro magnetism, all attempts to reduce it to practice were ne- 
cessarily unsuccessful. The mere suggestion, however, of a scheme of thia 
kind is a matter for which little credit can be claimed, since it is one which 
would naturally arise in the mind of almost any person fiuniliar with the 
phenomena of electricity ; but the bringing it forward at the proper moment^ 
when the developements of science are able to furnish the means of certam 
success, and the devising a plan for carrying it into practical operation, are 
the grounds of a just claim to scientific reputation as well as to public pat> 
rona^e. 

About the same time with your^lf, Professor Wlieatstone, of London, 
and Dr. Steinheil, of Gt imany, proposed plans of the electro magnetic tele- 
graph, but the<e dilFer as much from yours as the nature of the common 
principle would well pennit ; and unless some essential improvements have 
lately been made in these European plans, I should prefer the one invented 
by yourself 

With my best wishes for your success, I remain, with much esteem. 
youfB,traly« JOSEPH HEI«RY. 

. PR0FB880B M0R8B. 



No. 12. 

Report of the American Institute on the Electro Magtuetic Telegrv^h, 

New York, <&jp/cm^rl 2,1 fc>42. 

The undersigned, ihe committee of arts and sciences of the American 
Ifkstitute, respectfully report: ^ 

That, by virtue of the power o^iiddingXo^eir numbeiB, they called to» 
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Ihoir aid the gentlanen whose names are hereunto annexed, with those of 
llw oitgiaal membeiB of the commiuee, and pMceeded to examhie Profesior 
Kim's electro magneCie lelegcaph. 

Hsmag investigated the scientific principles on which it is founded, in-^ 
spected the mechanism by which these principles are brought into practical 
operation, and seen the instrumenls in use in the transmission and return of 
faiious messages, they have come to the conclusion that it is admirably 
adapted to the purposes for wliicli it is intended, being capable of forming 
words, numbers, and sentences, nearly as fai?t cts they can be written in or- 
dinary characters, apd of transmitting tliem to <Treaf distances with a velocity 
equal to that of lig'ht. They, therefore, b« h ive lo recomuieud the tele- 
graph of Professor Morse for snch testimonials of the approbation of tlie 
American Institute as may in its judgment be due to a most important prac* 
tical aj^lication of high science, bronght into successful operation by the 
exercise of much mechanical slcill and ingenuity. 
All which is respectfully submitted. 

JAMES RENWICK, LL. D., 
/Vo^. O&em. a^ikd Nat. PhU.^ Oaumbia Cbt, N, Y. . 
JOHN W. DRAPER, M. D., 
Prof, Chem* and Min,, Vmversitiffeitjf af New Tori:. 
WILLIAM H. ELLET, M. D. 
Prof. Chem.^ ^e. CoL of Qtlumbiay CL 
JAMES R. CHILTON, M. D., 

Chem.,Sfc.y New York, 
G. C. SCHAEFFER, 
Associate Prof. Ckem.^ Columbia CoL^ N. Y- 
EDWARD CLARK. 
CHARLES A. LEE, M. D. 

Extract from the minutes of the Institute : 

Resohmd., That the report be ncceyitfd, adopted, and referred to ilip pre- 
mium conmiittee, and that the recording secretary be directed to pubiiah the , 
same, al the expense of the Institute. 



No. 13. 

Letter frmnS. F. B. Morse to the Mom, a 0,f%rrie, 

xNew York, December 6, 1842. ■ 

Dear Sir : In compliance with your request, I g-ive you a slight history 
of my electro magnetic telegraph, since it was presented for the consideralioft 
of Congress, in the year 1638. : 

« 
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"During the session of the 25Ui Congrre.ss, a report wtis made by the Com- 
mittee on Commerce of the house, whicli oonchided by unanimously sub- 
mitting a bill appropriating $30,000 for the purpose of testing my system of 
electro magnetic telegrafihs. The pressure of busineas at the close of thai 
session prevented any action being taken upon it. 

Before the session dosed, I visited England and France, for the douMe 
puipose of submitting my inyention to the test of European criticism, and 
to secure to myself some remuneration for my laige expenditures of timo - 
and money in elaboratiiig my invention. In Fiance, after a patent had 
heen secured in that country, my telegraph firat attracted the attention of the 
Academy of Sciences, and its operation was shown, aud its principles were 
explained, by the celebrated philosopher, Arago, in the session of that dis- 
tinguished body of learned men, on September 10, 1938. Its reception was 
of the most enthusiastic character. Several oilier societies, .iinoiig which 
were the Academy of Industry and the Philotechnic Society, appointed com- 
mittees to examine and report upon the invention, from all which I received 
votes of thanks, and from the former the large medal of honour. The French 
Government at this time had its attention drawn to the subject of electric 
telegraphs, several systems having been presented for its consideration, from 
England, Germany and France. Through the kind oflices of our minister 
at the French Court, General Cass, my telegraph was also submitted ; and 
the Minister of the Interior (M. Montalivet) appointed a commission, at the 
head of which was placed M. Alphonse Foy, the administiator-in-chief of 
the telegraphs of Fiance, with directions to examine and report upon all the 
various systems which had been presented. The result of this examination 
(in which the ingenious systems of Profeasor Wheatstone, of London, of 
Professor Stetnheil, of Munich, and Professor Masson, of Caen, passed in 
review) was a report to the Minister in fiivor of mine. In a note addressed 
to me by M. Foy, who had expressed his warmest admication of my tele- 
graph in my presence, he ihus w rites: 

"I take a true pleasure in coniirinmg to you in writing that which 1 have 
already had the honor to say to you viva voce, tluii I have proininently pre- 
sented (fi^^nale) to Monsieur the Minister of tlie Interior your electro mag- 
netic telegrapli, as being the system which presents the best chance of a 
practical application ; and I have stated to him that if some trials are to be 
made with electric telegraphs, I hesitate not to recommend that they should 
l»e made with your apparatus. 

In England, my application for a patent for my invention was opposed 
before the Attorney General by Professor Wheatstone and Mr. Davy, each 
«f whom had systems already patented, essentially like each other, but very 
idiflerent from mine. A patent was d^ed me by the Attorney General, 
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Sir John Campbell, on a plea which I am confident will not bear a legal 
exmninalion. But there bdng no appeal fcom the Attorney Generars deci- 
flioii, nor remedy, excpp* nf enormous expense, 1 am deprived of all benefit 
from my invention in England. Other causes than impaxtial justice evi- 
dently operated against me. An interest for my inveniioni however, sprung 
up voluntarily, and quite unexpectedly, among the English nobility and 
gentry in Paris, and, had I possessed the requisite funds to prosecute my 
rights before the British Parliament, I could scarcely have failed to secure 
them, so powerfully was I supported by this interest in my favour ; and I 
should be tmjsfrateful did I not take every opportunity to acknowledge the 
kindness of die several noblemen and gentlemen who volunteered to aid 
me in obtaining my rights in England, among the foreniust of whom were 
the Earl of Lmoln, the late celebrated Earl of Elgin, and the Hon. 
Henr}'' Drinnnioiid. 

I returned to the United Stales in the sprins^ of 1839, under an engagement 
entered into in Paris with the Russian Counsellor of State, the Baron 
Alexandre de Meyendorff, to visit St. Petersburg with a distinguished 
French savan, M. Amyot, for the purpose of establishing my telegraphic 
system in that country. The contract, formally entered into, was transmit- 
ted to St. Peteisburg, for the signature of the Emperor, which I was led 
to believe would be given without a doubt ; and, that no time should be 
lost in my preparations, the contract, duly signed, was to be transmitted to 
me in New York, through the Russian ambassador in the United Statse, 
in four or five weeks, at foithest, after my arrival home. 

After waiting, in anxbus suspense, for as many months, without any in- 
telligenee, I learned indirectly that the Emperor, from causes not satisfac- 
torily expliUiied, refused to sign the contract. 

' These disappointments, (not at all atfecting the scientific or practical char- 
acter of my invention,) combined with the financial depression of the coun- 
try, compelled nie to rest a while from further prosecuting my enierprise. 
For tlie last two years, however, under many discouraging circumstances, 
from want of the requisite funds for more thoroughly investigating some of 
the principles involved in the invention, I have, nevertheless, been able to 
resolve all the doubts that lingered in my own mind, in regard to the perfect 
practicability of establishing my telegraphic system to any extent on the 
Siobe. I say, '^doubts that lingered in my own mi&d the principle, and, 
indeed, the only one of a scientific chaiacter, which at all troubled me, I will 
Me, and the manner in which it has been resolved :. 

At an eady stage of my experiments, I found that the magnetic power 
produced in an electro magnet, by a single galvanic pair, diminished rapidly 
*s the ieng^ of the conductors increased. Ordinary reasoning on this fact 
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would lead to a conclusion fatal to the whole invention, since at a great 
distance 1 could not operate at all, or, in order to operate, I should be eoni' 
{wiled to make uee of a battery of such a size m would render the whole 
plan in effect impracticable. I was, indeed, aware, Uiat by multiplying the 
pain in the battery— that is, increaong the iatenaty of its prc^Milsiw power^ 
certain effects could be produced at great distances, such as the deoompiMi* 
tion of water, a visible spark, and the deflection of the magnetic needle. 
But as magnetic effects, except in the latter case,had not, to my knowledge^ 
been made the subject of careful experiment, and as these various efleoto 
id dflctrical action seemed, in some respects, to be obedient to different 
laws, I did not feel entirely assured that nia^etism could be produced l)y a 
multiplication of pairs sufficiently powerful at a great distance lo effect my 
purpose. From a series of experiments whicli I made, in conjuiu tiuu 
with Professor Fisher, during the la-st summer, upou 33 miles of wire, die 
inter^tinsr fact so favorai Je to my (eleirniphic system, was fully verified, 
that while t/te <Hsfnnre increased in an antliiiu tirfil ratio ^ an addition to 
the series of galvanic pairs of plates increased Uie niagneiic power in a 
geometric ratio. Fifty pairs of plates were used as a constant power* 
Two miles of conductors at a time, from two to tliirty- three, were succe^ 
sively added to the distance. The weight nplield by the magnet from the 
magnetism produced by 50 pain, gradually diminished up to the distance of 
10 miles ; after which, the oMHon of mUe$ pf wire to 33 mik» (th^ 
extent to which we were able to try it)oatuMlito further ifuiHe dkhmuHoH 
of power. The weight then sustained was a oonstant quantity. The piacli* 
cal deduction from these experiments is the fact that with a very anall bat- 
taiy all the effects I desire, and at any distance, can be produced. In the 
experiments alluded to, the fifty pann did not occupy a space of more than 
8 cubic inches, and they comprised but 50 square inches of active surface. 

The practicability of establisliing my telegraphic system i& tiius relieved 
from all scientific objections. 

Let me now turn your alteniion, sir. one moment to a consideration of 
the telegraph as a source of revenue. 'I'he imperfecuons of the connnon 
systems, particularly tlieir useieseness, on account of the weatlier, three- 
quarters of the time, have concealed from view so natural a fruit of a pei^ 
Iboted td^gmphic system. So uncertain are the common telegraphs as to 
tune, and so mesger in the quantity of intelligence they can transmit under 
the most favorable circumstances, that the idea of maldng them a source of 
revenue would not be likely to occur. So far, indeed, from foeiQg a souroa 
vf revenue, the qrstems in common use in Europe aie sustained ai great 
expense; an expense whichj imperfect as they are, is justified, in 'the view 
of the Government, by the great politieal advantages which they produce^ 
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Tdcgimpbi with thsm a Govemmmt monopoly, and uaod only dor 
Ctovmmeiit puipoieo. They aie la famKmy with the genius of thoeo 
Govemmenti. The people have no advantage from lhem» encopi indiioc^ 
If as the Oovenunent is benefitted. Wece our mails mod solely for the pur- 
poeee of the Govemment, and privale mdiTldiiais Ibibidden to oooMposd: 
by them, they would ftimnli a good Mkelmtte ol the (^ratiioiiof the com- 
mon European teleg^raphic systems. 

The electro magnetic lelesrraph. I would fam diuik, is more in conso- 
nance wiili the poiuical mstiiul-ioiirf under which we live, arnl is lltied, like 
die niiiii systeni, to diffuse its benefits alike to the Goveroiuent and to the 
people at larg^e. 

As a source of revenue y then, to the Governiiient, few, I believe, have 
•ehously computed the great profits to be derived from such a system of 
telegraphs as I propose ; and yet- there are sure data already obtained by 
which they can he demonstrated. 

The first faet is, that eveiy minute of the 24 hoius is available to send 
intelligence. 

The second fret is, that 1^ stgns, at least, can be sent in a minute, instan* . 
fsneonsly, as any one may have proof by actual demonstiation of the fact 
en the instrument now opemting in the ci^Mtol. 

There can be no doubt that the cases, where such speedy transmission 
of intellig-enceffom one distant city to another isdedmble, are so numerous, 
ihat when once the line is made for such transmission, it will be in constant 
use, and a demand made for a greater number of lines. 

The paramount convenience, to commercial agents and otliers, of th\Mi 
corresponding at a distance, will authorize a rate of postage proportiowUe 
io the distance^ on the principle of niting postage by the mails. 

To illustrate the operation of the tele^aph in increasing the revenue, let 
us suppose that but 18 liours of the 24 are efiiciently used for the actual 
purpoees of revenue ; that 6 hours are allowed for repetitions and other 
purposes, which is a huge allowance. This would give, upon a single 
<^ircuit, ld,960 signs per day, upon which a rate of postage is to be chaiged. 
Intelligence of great extent may be comprised in a few signs. Suppose the 
^oOowing commoidal communioation is to be tiansmitted from New Ymk 
ioNew Orieans: 

Yis., Dec in, lec. Buy Shales c, at 9, and 300 pork, at a 

Here are 36 signs, which take three minutes in the transmiauon from 
New Toik to New Odeens, and which Infomis the New Yoik meichant'a 
eonespondent at New Orleans of the receipt of a certain docmnent, and 
gives him orders to purchase 25 bales of cotton al 9 cents per pound, and. 

«Se,.per«iBn(t,«Hiaoir bssMt, 1841. 
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dOO bairdfl oi porii al 8 cents perpomid. Thus mfty becompletMl, In thvee 
minutes, a tiansBcdoa in business which now would take at least four or 
five weeks to accomplish. 

Suppose that one cent per sign be chaiiged for the llist 100 miles, increas- 
ing' the chaige at the late of half a cent each additional 100 miles, the poet- 
ag<e of the above communication would be $3,88 for a distance of '1,500 
miles. It would be scuL 100 miles for 36 ccat5. Would any merchant 
grudge so sniall a sum for sending such an amount of infoniKiiion in so 
short a time to surh a distance ? If time is money, and to save time is to save 
money, surely such an iinnn-nse saving of time is the saving of an immense 
sum of money. A telegraphic line of a single circuit oijly, from New York 
to New Orleans, would realize, then, to the Qovemment, daily, in the 
correspondence between tliosc two cities alone, over one tkouaand dollar* 
groes receipts, or over ^300,000 per annum. 

But it is a well-established foct, that, as facilities of intooourse increase 
between dilTeient parts of the countiy , the greater is that uitercourBe. Thou- 
sands travel, in this day of mil. roads and steamboats, who never thought of 
leaving their homes before. ESstablish, then, the means of instantaneous 
communication between the most distant places, and the telegraphic line of 
a single circuit will very soon be insufficient to supply the demands of the 
public — they will require more. 

Two circuits will of course double the facilities^ and double t/w revenue ; 
but it is an important fact, that the expense of afterwards establishing a sec- 
ond, or any niuiiber of circuits, does not proceed on the doubling principle. 
If a channel for conveying a single circijit be mude, in the first instance, of 
sufficient capacity to contain many more circuits, which can easily be done, 
additional circuits can be laid as fast as they are called for, at but litde mora 
than the cost of the prepared wire. The recent discovery of Piofottor Pisheff 
and myself, shows that a single wiie may be made the common conductor 
for at least six circuits. How many more we have not yet ascertained. So ' 
that, to add another circuit is but to add another wiie. Fifty dollats per mOa 
dnder these circumstances, would therefore add the means of doubling the 
focilities and the revenue. 

Between New York and Philadelphia, for example, the whole cost of lay> 
ing such an addidonal circuit would be biit ^ 5,000, which would be move 
than defrayed by two months receipts only from the telegraphs between those 
two cities. 

There are two modes of establishing the line of conductors. 

The first and cheapest is doubtless that of erecting spars about 30 foot m 
height and 350 feel apart, extending the conductors along the tops of the 
spiuB. This method has some obvioM4 disadvijaitiiges. The expense would 
be from f 350 U> 400 per mile. 
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The noond mediod is that of endoongthe coiiducton in leaden tubes^ 
aad laying them in the earth, I have made the fbUowiiig eetimale of the 
ooit of this method : 

Wire, prepared^ per mile, $15000 

Lead pipe, with foldings, dSO OO 

Delivery of the pipe and wire, 36 00 

Passing wire into the pipes, 5 00*. 

Excarations and filling in about 1 ,000 yards per mile, or 3 feet 

deep, at 15 cents per square yard, .... 150 00 
Laying down the pipe, 3 00 

583 OO 



One register, with its machinery , comprising a gftlvanic batteiy 

of four pairs of niy double-cup batteiy, . . . . |> lUO 00 
One batteiy of m pairs . 100 00 

Expense for thirty nine miles, $28,837 00* 

Two legisten, 200 00 

Two batteries, 200 OO 

Services of dnef superintendent of construetian, per annum, 2,000 00 
.Services of three assislants, at $1,500 each, per annum, . 4,500 OO 

$29,637 00 



As experience alone can determine the best mode of secuniiL'^ the con- 
ductors, I should wish the means and opportiuuty of trying various modes, to 
such an extent as will demonstrate the best. 

Before closing my letter, sir, I ought to give you the proofs 1 jwssesa that 
. the American telegraph has tlie priority in t/ie time of its invention. 

The two European telegraphs in practical operation are Professor Stein- 
faeil's of Munich, and Professor Wheatstone's of London. The former is 
adopted by the Bavarian Government ; the latter is established about 20O 
Miles in Kngtanaj under the diiectionof a conqiBny in London. In a highly 
interesting paper on the subject of telegraphs, Hansbled and inserted in the 
London Annak of Eleotocity, Blbrch and April, 1839, Professor Steinheil 
gives a brief sketch of all the various projects of electric tdegraphs, tmia the 
time of Franklin's electrical experiments to the present day. Until the bMt 
ef the science of electro magnetism, generated by the impprant diseovety of 
Oersted, in 1820, of the action of electric currents upon the magnetic needle, 
the elccUic telegraph was but a pliilosophic toy, complicated and pructically 
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• dl^aetflovi «f iht nnttte became the jinnctpU mpm which (he MYans el 
Europe based all cheir attempts to construct an electric telegmph. The ieel> 
<ebiated Ampere, in the same year of Oented's dissoveiy, suggesled a plan 
of telegraphs, (o consiat of a magnetic needle, and a dieuit fm each latter of 
the a!]^abet and the aumenls— making it necessary to. have some ^ er 70 
wires between the two termini of (he telegraphic line. 
) Tliis suggestion of Ampere is doubtless the' parent of all the atteinpLa m 
■ Europe, boili ;tl)()riive and succesdJul, (ur coiisimciinar an electric telegraph. 
Under tlm head may be arranged the Baroii Si lulling 6 at St. Petersburg, 
consisting of 36 magnetic needles, and upwards of GO metallic conductors, 
and invented, it seems, at the same date with my electro magnetic telegraph, 
in the autumn of 1832. Under the same head comes that of professors 
Gauss and Weber, of Gotthigen, in 1^33, who simplified liie plan by using 
but a single needle and a single circuit. Professor Wheatstone's of Ijondon, 
invented in 1837, comes under the same category; he employs five needles 
and six eonductois. Professor SteinheiPs, also invented in 1837, employs 
two needles and.two conductors. 

But there was another discovery, in the infEincy of the sciencft.cf eloclio 
magnelum, by.Ampi^re and Arago, unmediately consequent on likat of 
Oersted, namely : the ekdro mogmiy which none td theaavan^of Esuepe 
^ who have planned elsetiic td^giaphs etar thought of ^{iyiqg, uiitil within 
two years past, for the purpose of signals. My telegraph is essentially 
hosed on this latter discoveiy. 

Supposing my telegraph to be based on the same principle with the Eiuo- 
\ pcan electric telegraphs, which it is not, mine, having been invented in iS32, 

would still have the precedence, by some months at least, of Gauss and 
Weber's, to whom Steinheil gives the credit of bein^- tho first fo simplify 
, ' and make practicable the electric telegraph. But when d is considerd tliat 
^ ail the European telegraphs make use of the ih tleciiun of the needle to ac- 
• ' , -complish their results, and that none use the attraetive power of the electro 
j i magitei to v?rite in legible characters, I think I can claim, without injus* 
M .lice to others, to be the first inventor .of the eleeiro magnet telegraph. 

In 1839, I visited London, on my return from France, and tbnx^ the 
fiolite solicitatians of the Earl of Lincoln, showed and eocplained its ofienu 
Ika at his 'h0use> on the 19(h of March, 1839, to a laiga oooqiany whiehhe 
Ikadexpraady hmlediiw thepuiposa^eomposedof Lonis of the Admisriiy, 
asamben of .the Rolal^Soeiety, and memheo of both Houses of Badisment. 

Fkofessor Whealfllime has annottmeed that he has recently (in 1840) also 
InrenCed and palifiled m^ectromi^imfic telegraph, difibring altogether 
ftom his inveatkm 9t 1837« which ha calk his mtigmeik rnkUs t$legrc^ 
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fiis is, thereto, the dm European electro nukgnetio tekgmph, and was Itt^ 
railed^ as is peiceived, eight' yean subsequent to mine, and one year after 

IAimM9 TtMsnci m SJondim. 
1 am die more minute in adducing this evidence of prioriQr of inTention 

to you, sir, since I have frequendy been charged by Eurc^ans, in my own 
country, widi meiely imitaiing long-known European inventions. It is, 
therefore due to my own country, as well as to myself, that in this matter 
the feets should be known. 

Professor Steinheire telegraph is the only European telegraph thai pro- 
fesses to write the intelligence. He records, however, by the dehcate touch i 
of die needle in its deflections, with wliat practical effect I am unable to say; \ 
but T shouli] think that it wa^ too delicate and uncertain, especially as com- ' 
pared with ilie strong and eOicieul power which may be produced in any 
<legree by the electro magnet. 

I have devoted many years of my life to thia invention, sustained in many 
cLLsappointments by the belief that it is destined eventually to confer im* 
mense benefits upon my country and the world. ^ 

I am persuaded that whatever facilitates intercourse between the different 
portions of the human family will have the effect, under guidance of sound 
moral principles^ to promote the beM interests of man. I ask of Congress 
iSbai means of demonaCratlng its efficiency. 

I remam, sir, with great reapect, your most obedient servant, 

Sm F. B. MORSE. 

Hon. Charles Q. Ferris, 
Mmker of Home tf Rt^ireaentaiwes fiom the eiiy of New York 
mud omofiku C^mmitteo on Commeree^ to whom wa9 rrfierred the 
mAject of the e:rpedienejf ^ adopting a »fetem ofok^ moigWBtic 
tekgmphs for the UniUd Staitee, 



No. 14. 

.Ckmmtmkai^m from the Secretary of the Trecaury^ tranetnttting the 
S^ort Professor Moree^ emnouncing the completion of the Electro 
Mu^netie Telegritph between the cUies of WasMnsion and Baltimore* 

Jitne 6, 1844. Refen'edto the Committee on Commerce 

TRCAStntT Dbpartmbnt, June 4, 1844. 

Sir: I have the honour respectfully to transmit herewith, for infomia* 
tion of the House of Representatives, a report, dated the 3d instant, fiooi 
Professor Sam. F. B. Morse, announcing the completion of the electro mag* 
13 
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Mic telegraph between Washington and the city of Baltiiiiore, as autlio- 
lized by the "Act to test the practicability of establishing a system of electro 
magnetic tel^giafihs by ihe United StaieB,^' approved the 3d of Match, 1843* 

I b^ kave to atate^ that tha i^f act piacUcabilily of the syi^em has been 
fiiUy and satisfiiAtorily established by the work already completed. 

The subject is lespectfiiUy submitted to the consideiation of Cangiess for 
such Aurtfaer directions m Che matter as may be deemed expedient 

I have the honor to be, very respectfully, your obedient servant, • 

MoCLINTOOK YOUNG, 
, Secretary of ths Dreaswy adifUerinK 

Hon. John W. Jonbb, 

Speaker jtf the House of Representatives* 



.f- No. 15. 

Letter from Professor Morse to Hen. MeOmtoek Young, 

. . Washington, Jtme 3, 1844. 

Sir : I have the honour to report that the experimental essay authorized 
by the act of Congress on March 3d, 1 843, appropriating $ 30,000 for ''testp 
iilg'' my '^system of electro magnetic telegnqphs, and of such length, and be- 
i tireen such points, as shall test its praefieabiHijf and utility has been 
made between Washington and Baltimore— a distance of forty miles— oon- 
necting the c&pitol in the former city, with the rail road depot in Pratt street^ 
in the latter city. 

On the first point proposed to be setded by the experiment— to wit, its 
praetieiMUy-^ is scarcely necessary to say (since ihe public dcmonstra- 
! tion which has been given of its efficacy, for some days past, during the 
session of the different conventions in the city of Baltimore) that it is Iblly 

proved. 

Items of intelligence of all kinds have been tiaiisitiiUed back and foith, 
from the simple sending of names, to ihe more lengthened (Jetails of the 
proreediiigs of Congress and the conventions. One fact will, perhaps, be 
sufficient to illustrate the efhciency and speed with which intelligence can 
be commiiiiicaled by the telegraph. 

In tlie proceedings of the democratic convention at Baltimore for the 
nomination of a candidate for P§^ide|l|^of the United States at Uie next 
election, the result of the votes idb^e nomination of the Hon. J. K. Polk 
was conveyed from the convention to the telegraphic terminus in Baltimore, 
transmitted to Washington, announced to the hundreds assembled in front 
M the temunuB at the Capitcd, and to both Houses of Congress; . the recep* 
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.lion of the news at Washington was then transmitted to Baltimore, sent to 
tlie convention and circulated among its members — ail before the nomina- 
tion of the successful candidate was officially annoumed by the presiding 
officer of the convention. 

In regard to the utUity of the t- legraph, time alone can determine andt 
deveiope the whole capacity for good of so perfect a system. In the few 
days of its infancy, it has already casually shown its usefulness in the relief,, 
in various ways, of the anxieties of thousands ; and, when such a sure- 
means of relief is available to the pubUc at lai^e, the amount of its useful- 
ness becomes incalculable. 

An instance or two will best illustrate this quality of the telegraph r 

A lamily in Washington was thrown into great distreas by a nunor that 
one of its members had met with a violent death in Baltimore the evening 
before. Severn! hours must have elapsed ere their state of suspense could 
be relieved by the ordinary means of conveyance. A note was despatched 
. to the telegraph rooms at the Capitol, requesting to have inquiry made at 
Baltimore. The messenger had occasion to wait but ten mirmtes^ whea 
die proper inquiry was made at Baltimore, and llie answer returued that 
the nmior was without fuundation. Tims was a worthy family relieved, 
immediately from a state of distressing suspense. 

An inquirj'^ from a }>er^on ia Baltimore holding the check of a i,Latiemaik 
in Washington, upon tlie Bank of Wsishington, was sent by leiegraph, to 
ascertiiin if the gentleman in question had funds in that bank. A messen- 
ger was instantly despatched from tlie Capitol, who returned in a few min- 
utes with an affirmative answer, which was returned to Baltimore instantly 
thus establishing a confidence in a money arrangement, which might have« 
affected unfiivorably (fat many houis at least) the business tiansactions of ai 
man in good credit. 

Other cases might be given; but these are deemed sufficient to illustrale 
the pdnt of utility, and to suggest to thoee who will reflect upon them, 
thousands of cases in the public businesa. in commercial operations, and i^ 
private and social transactions, which establish beyond a doubt the immeivs^ 
advantages of such a speedy mode of conveying intelligence. 

In the construction of this first line of conductors, it was neces.sary that 
experiments should be made to ascertain the best mode of eslabUshiug them. 
The plan I first stiggested in my letter to the Secretary of the Treasury in 
1837, (see the House report, No. 6, April 6, 1838,) of placino- my 
conductors upon posts thirty feet high, and some diree liiindreci feet apart, 
is, after experiment, proved to be the most eligible. The objection, so 
strongly urged in the outset, tliat, by being exposed above ground, the con- 
ductois were in danger from evil disposed persons, had such weight with me^i 



100 



in the absence of experience on the subject, as early to turn my whole at- 
tention to the practicability of placing niy rondiK tois in tubes bene£Uh tiie 
earth, as ilie best means of safety. The adoption of tins latter mode, for 
0ome tliifteen miles in England, by the projectors of the English telegraph, 
confirmed me in the belief that this would be best. I was thus led to con- 
tract for lead pipe sufficient to contain my conductors through the whole 
iOttte. Experience, however, has ihown Chat this mode is attended with 
dfaadvantagea &r outweighing any advantages ttcm its ftaided sec ni k y be- 
neath the ground. If appaxently more secure, an injurf onte sustained Is 
much more difficult of access, and of repair ; while upon posts, if mjurf is 
sustained, it is at once seen, and can be repaired, ordinanly afanost without* 
cost. BuC ihe great advantage of the mode on posts over that beneath the 
ground, is the cheapness of its construction. This will be manifest Aom 
die following comparaftive estimflte of - the two modes in England and in 
America : 

• • • 

Oosi <if EngKak Telegraph, 

In pipe, .1^287 69., or $ 1,^5 per mile. On posts, ^149 5^., or 662 per 
mile. 

Cast American Telegraphy as estimated in House Report^ No* 17, ZTth 

Qmgress, 3d session, 

la pipe, ^ 583 per mile. On poais, hoin $ 35U lo $ 400 per mile. 

These comparisons also show how much less is the cost of the American 
lelegmph, even at the highest estimate. 

But these estunates of the cost of constructiott, laigely exceed the actual 
cost, under the improved modes lecently suggested by experiment, and now 
adopted ; and the cost of the line between Baltimore and Washington, . 
already constructed, Involves numerous ex{)enditures of an experimental 
character, which will not be incident to an extension of the line onward 
to New York, if that shall be deeiutd desirable. 

Ot the appropriation made, t}iere will remain in the treasury, after the 
settlemeiit of outstanding" accounts, about f 3,5U0, which may be needed 
for contingent iiahilkies, and for sustaining die line aheady con^^tructed, 
until provision by law shall be made f<gjpph an organization of a teie> 
graphic department or bureau as ^^^Ib^nH^^e telegraph at least to* su^ 
pprt itself, if not to become a piofllable'source of revenue to the Govern* 
ment. y' . # 

I will conclude by saymg,Tthat jf feel g^ful for the generous confidence 
which Congress has thus fu extended toward me and my entttpnse; and. 
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I will dieeifijdly affiml any fiarther and moie detailed ixdomatiaa on tfie, 

subject of the telegraph, when desared, and will be prepared to make and 
execute any dcfiiiable arrangements fox die extension of it thui Gongreas 
shall require. 

With great respect, your obedient servant, 

SAM. F. B. MORSE, 
SuperintetidetU oj Electro Magnetic Telegrc^ 
To the Hon. McCuntock Yovng, 

Secreiarjf of the Tretmary ad interH^ ' . 

'• V' . 

Letter from the Secretary of the Treoewnf^tranawUting a l^ter firom,'^ 
Pnfeseor Moree^ rehiwe to the MagiBetie, Tekgroj^, Dee*r 23, 1844. 

Treasitrt Department, December 17, 1844. 

Sir: In compliance with the request made in your letter of this date, in 
behalf of the Committee on Coinrnerce of the House of Representatives, 
for infomiation from tliis department npon the subject of "Morse's tele- 
graph," I have the honour respectfully u> transmit herewith a roiiimunicationt 
from Professor Morse, dated the 12th instant, containing specific infonua- 
tioQ in legard to that work. 
I have the hoDOur to be, yeiy respectfuttjr, yourdbedient servant, 

J^GEO. M. BIBB, 
S^retary if the IVeaeury, 

Hon. Isaac £. Holmes, 

Chairman of Committee on Commereej % 



House if Rejtrsfeitiatwee! 



: ■ • • No; 17. 

Letter^frpm Prof Morse to the Hon, Q, M. Bibb 

WASHiNcrroN, DeewfJher 12, 1844. 

Sir: 1 have the honour respectfully to submit some facts in relation to the 
electro magnetic tele^nj'li, bearing u}x>n the bill now l>efore Congress, re- 
ported from the Commutee on Commerce of the House,, for the extensiodi 
of the iclcf'^rriphic line from Baltimore to New York. 

By a r'.'ference to doruinen(s in tlir rtn ord? of the si^overnment, it will ap- 
pear, that (he subject of estabiiahing a system of telegraphs for the use of the 
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Cnited States has been, occasionally, for many years, before Congress; but 
nothing effective was ever doiic in relation to the matter, until the Hon 
Levi Woodbury, while Secretary of the Treasiir\% by addressing circular let- 
tere to various individuals in the United States, (among which was one to me,) 
drew forth from me a general description of the advantages of a system of 
«lectro magnetic telegraphs which I had invented in 1832, on my passage 
from France to the United States. For my answer to this circular letter, see 
^0. 2, taken from House report, No. 753, 25th CongresB, eecond session ; 
and I refer to it now, to show tliat th^^ n^sertions reapecting the practicability 
and utility of my system have been fully and satisfactorily sustained by the 
result of the experimental essay, authorized by the govemmenl, establishing^ 
the line between Washington and Baltimore. 

- That which seemed to many chimerlca) at the time, is now completely 
realized. The mos^scepticai are convinced ; and the daily and hourly opera- 
tions of the telegraph in transmittidg information of any kind are so pub- 
licly known, and the public feeling in regard to it so universally expressed, 
that I need here only give a few instances ai its actk»n, further to illustrate 
its character. 

The facts in relation t > tlie transmission of the proceedings of the demo- 
sciatic convention of Baluinore,in May last are well kno\vn,and are alluded 
;to in my report to tlie department, June 3d, 1644, \o. In. Since the ad- 
journment of Congress in June last, and during the summer and the 
autumn, the telegraph has l)een in constant readiness for operation, and 
Ihere has been time to test many points in relation to it, which needed ex- 
jperience to settle. 

For more now than eight months , the conductors for the telegraph, car- 
>^iied on elevated posts for 40 miles, have remained undisturbed ftam die 
wantonness or evil dispodtion of any one. Not a single instance of the kind 
has occurred. In several instances, indeed, the communication has been in- 
terrupted by accidents, but then only for a very brief period. One of these 
was by the great fire in Pratt street, Baltimore, which destroyed one of the 
posts, and consequently, temporarily stopped the commtmication ; but in two 
<or three hours the dami^e was repaired, and the first notice of the accident 
and all the particulars were transmitted to Washington by the telegraph itself. 

Another instance of interraption was occasioned by the falling of a tree, 
which accidentlv fell across the wires, and at the same Lime across tlie rail 
road track, stopping the cars for a short time, and the telegraphic communi- 
cation for two iiouia. 

Excepting the time excluded by these, and two or three otiier snniiar ac- 
cidental interruptions, and which, diinniT seven inonths of its effective exist- 
•«nce between the two cities, does not altogether amount to more than 24 horns, 
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file tel^giaph has been either in opeiatioiiy or prepared for opNatum, at any 
hour of the day or nig^^ Inwpeclive of the state of the weather. 

it has trananiitted inteiUgenoe of gieal importanee. Daring the troublee 
in PhiladelphSa the last flummer, sealed despatches were sent by express from 

the Mayor of Philadelphia to the President of the United States. Ou the 
arrival of tlie express at Baltimore, the purport of iht tlespatches transpired ; 
and whiie tiie express triuu vvu^ in preparation for VN a-slungton, the intelli- 
gence was sent to Wadlnngion by telegraph, accompanied by an order from 
the president of the rail road company to prevent the Washington burden 
train from leaving iiniil the express should arrive. The order was given and 
complied with. The express had a clear track, and the President and the 
Cabinet (being- in council) had notice both of the fact tiiai an express was 
on its way wiUi important despatches to them, and also of the nature of 
those despatches^ so that, when the express anived, the answer was in read- 
iness for the messeoger. 

In October, a deserter from the U. S. ship Pennsylvania, lying at Norfolk^ 
who had deftauded also the parser of the ship of some $600 or ^ 700, was 
supposed to have gone to Baltimore. The purser called at the telegraph of- 
fice in Waahu^ton, stated hia case, and wished to give notice in Baltimore, 
at the same time offering a reward for the appiehension of the culprit* 
The name and description of the offender's person, with the offer of the re- 
ward, were sent to Baltimore, and in ten minutes the wacrant was in the 
hands of the officers of justice for his arrest; and in half an hour from the 
tune that the purser preferred his request at Washington, it was announced 
from Bcdtimore by the telegraph, " The deserter is arrested ; he is in jail ; 
what sliall be duiic wii.li huii?" 

'i'o sliow the variet}'^ of the operations of the telegraph, a game of draughts, 
and several games of chess, have been played between tlie ciues of Baltimore 
and Washington, willi the same ease as if the players were seated at the 
same table. To illustrate the independeiii c of tin- tolegruph of the weather, 
and time of day, I would state (hat, during ilie severe storm of the 5th 
December, when the night was intensely dark, the rain descending in tor- 
rents, and the wind blowing a gale, it seemed more than ordinarily myste- 
rious to see a company around a table, in a warm retired chamber, on such 
a night, in Washington, playing a game of chess with another company sim- 
ilady situated m Baltimore: the darkness, the rain, and the wind, being 
no impediment to instantaneous communication. 

In regard to the quantity of intelligence which may be sent in a given 
tune, it is perfecdy safe to say that thirty chaiacteis can be transmitted in a 
imnute by a sin^e instrument; and as these characteis are conventional signs, 
&ey may mean either niumber»y letters, wordsy <neenieneea. As an illmk 
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ttsiio» of ihk poial, I wiU flal* tint neuly a wholo coIihb^ (mm ihut 
ieven-fi^i^tlu) in theBaliiiiiM PUiiot w«8 tnamutlcdm ihnty awn ii t w - 
ftfller than ibi lapoiter in BaltinMire oould ttUHcribe. 

This fttct been upon the ability of producing a revenne fnm tba taUgmph ; 
and I would suggeat the propriety of pemuMioii being granted by Ooogiaai 
to the department, to adjint a tariff of chaigas on intdlifeiica tent by tele«> 
graph) at such a rate of postajare as shall at least return to the treasury the 
interest of the capital expended iii the iirsi cuiistruction, and aAer mauitea- 
ance of the tel(^niph. 

In aid of this viinv of the subject, I beg to refer to my letter to the chair- 
man of the Comimiiee on Coiimit rce, December 6, 1842, No. 13. 

Since that wa-s written, exjMTierice has shown that that calculation far 
below the real result*. Instead of twelve sisrns in a minute, upon which tliat 
computition was based, we must substitute thirty — a column of a newspaper 
having been transmitted to Baltimore even at the rate of tkirtjf^/he signs ilk 
a minute. It is, thf^reforp , '^afc to eet down the rate at 90 signs per minnie ; 
and H ie safe to double the annual lecelpte^ making the groes amowiic 
$600,000 per umum. 

In the abeence'of ezpttrienee, the expense necesHuy to constract and ti^ 
m^nff^m a system of electio magnetic telegraphs, wes diougfaitobe so gieat 
as to present a fonnidable, if not an inaunnountaUe obstacle to its adopdon. 
But die experiment already made for 40 miles, has shown that the electro 
magnetic telegraph is fer from being expansive, dthw in its first construction^ 
or after maintenance, especially when its vast superiority over the old sys- 
tem IS taken into consideration. 

To make this more clear, I give an abstract both of tlie exj)eii>ed and ca- 
pacities of the orciinary visual telesrraphs in some of tbe Europeai] countries. 

In England, the seniajihore telegrapli, established between London and 
Portsmouth, a distance of 72 miles, is maintained by the British government 
at an average expense of J'3,40d, or $ 15,118 per annum. Fr<HU a retom 
[vol. 30, 1843, accounts and papers of House of Commons] of (he number 
of days during which the telegraph was not available^ on account of the 
weather, during a period of three years, it appears that theie were, in that 
time, 333 days in which it was useless, or neariy one fear out three! But 
by a return made to die admiralty of the number of houis hi the day ap- 
pointed for woriring the telegraph, it a^qfiears that the houis appointed for dw- 
year are— ^m let October to 36lh February, fiom 10 o^dock, a. m., to 3 
p. m. ; 6 houis. From 1st March to 90th September, from 10 a. m,, to 5 
p. m. ; 7 hours* 

Average number of houxs per day, in the moit ibvouraUe weather, 

hours!. 
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Deductoig^ 1 ytm tma die 3, for VMumBMe dvyt, tfaevmcage tine per 
d^r for llio 3 yean would be but 4 houBk So that, for the we of their teU 
egiftph Ifor T8 nrilefl, andlor only 4 hoins in the 4ay, the Biithiifoveniiiieiit' 

expend $15,118 per cmnmn. 

The French syaiem of leie^raphs is laoie extensive and perfect than that 
of aiiv other nation. It consists, at present, of five great lines, extendii^^ 
from the capital to the extreme cities of liie kingdom, to wit : 

The Calais line, from Paris to Calais, . . . 152 milea 

255 « 
325 « 
317 « 
425 

MTinulea. 



The Strasbouig line, from Paris to Strasbourg, 
The Brest line, from Paris to Brest, 
The Toulon line, from Paris to Toulon^ 
The Bayonne line, from Paris to Bayonne, . 



Making a total of 1,474 miles of telegraphic tnftercoune. These tele* 
gmphB aie maintained by the French goyemment at an aniUNl expeiwe of 
over 1,000,000 of francs, or $ 202,tMM). 

The whole extent, then, of the French lines of telegraph m 1,474 ndles^ 
with 519 slatioDs; and (if the estimate ibr six stations, at an aTeiage cost of 
4,400 francs, is a criterion frnr the vest) elected tttaoesi of at lenstf 86^ 
each — ^makiog a total of $456,720. 

I'iie electro magnetic leiegraph, at the rate proposed in the bill, to wit, 
'$461 per mile, (and which, it should be renieiiibered, will constiuct not ofie 
line onlv, but six,) could be consUructed the same distance for $619,514 — 
not oof iliird more than the cost of the French telegraphs. Even supposing 
each hne to be only as efficient as the iVench telegraph, still there would, 
be six times the facilities, for not one-third more cost. But when it is con- 
nideied that the French telegraph, like the English, is unavailable the 
greater part of the Ume, the advantages in favour of the magnetic tele- 
giaph become more obvious. 

An important difference between the two tgrstemais, that the loieign tele- 
graphs are all a burden upon the tgemtxf of their reifeetive counlclce; 
pdiile the magnetie tsl^gxaph proposes, and is alone oiq^iaUe of sustainia^g 
itself and of producing a revenue. 

Anodierdifferance in the two sgrstems is, that the stations In the Mipt 
telegraphs must be within sight of each other: a ikot whidi beaai essen* 
tiaily Oil the cost of maintenance. The French telegraph requires for the 
distance of 1,474 miles, no less than 519 stations — averaging one for about 
every three miles. The number of stations of tlie iiiagaeiic telegru [)h, on the 
contrary, is optionaL The two stations (one only a} Baltimore, and one ai 
14 
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Wmhington) Aow <hai they may be al least 40 milw apatt ^ aadtbeie 10 
no nNMm Co doubt, fiom ez|iennienlB I have made, thai 100 nulee, or OTen 
500 miles, would give the same rasults. In the maintenance, thetefine, of 
fltations, the magnetic tel^mph would requite but 15 atatioae, (awwiming 
that 100 milei is the vimoti Hma of tramnussion between two stations, 
which is not probable;) while the French requires 519 for the same distance. 

Wiien 10 diis arc added ihe facts tiiaL tiie magnetic telegraph, is at all 
times available, at every hour of the day or tiifxht. irrespective of weather ; 
that, in compurisijii with the visual telp^raphs, ii cuiiinmnicates more than 
a hundred-J'old tjie quantity of intelligence in the sanie ti)iie ; tliat it is 
originally constructed at a less cost^ (all things cojisidered ; ) that it is 
maintained for less ; and that it is capable, by a rate of charges for transmit- 
ting intelligence, not only of defraying all its expenses, but, if desired, of 
fHToducinga levenue, I may be permitted to hope that when these great ad- 
yanti^;8B are fiilly understood, my system will receive that attention fiom 
aQie government which its intrinsic public importance demands. 

I have as yet said nothing on the telegraph as a mighty aid to national 
defence. Its importance in this respect ts so obvious, that I need not dilate. 
The impoitanoe generally to tlie government and to the country, of a j»er- 
feet telegraphic system, can 'scarcely be estimated by the short distance 
already established between Baltimore and Washington. But when all 
that transpires of public interest at New Orleans, at St. Louis, at Pittsbursr, 
at Cincitmati, at Buffalo, at Utica, at Albany, at Poitlaiid, at Portsmoutii, 
at BosLoii, at New York, at Philadelphia, at Baluiuore, al Washington, at 
Norfolk, at Richmoud, at Charleston, at Savannah, and at all desired in- 
termediate points, shall be ^irjiultaneoushj known in each and all these 
places together — when all the agents of the. government, in every part of 
the counfry, are in instantaneous communication with head-quarters — ^when 
the sevend departments can at once learn the actual existing condition of 
their remotest agencies, and transmit at the moment their necessary ordeis 
to meet any exigency — then will some estimates be ftrmed both of^the 
powers and advantages of the magnetic telegmph. 

Should the government be now disposed to possess the right of the pro- 
prietors, by giving them a fair considemtion, I shall be ready to tveat with 
Ihem on the terms of transfer. 

For myself, I should prefer that the government should possess the inven- 
tion, although the pecuniary interests of the proprietors induce them to lean 
towards arrangements with private companies. 

In closing" this report, 1 \\ ould talce the t>]jpurtunity of favorably men- 
iioning to the depaituienL the efficient attention to the duties of their respec- 
tive stations given by my assistants, Alfred Yail and H. J. Rogers, esqts. — 
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tlie former directing the conespondeiice at the Washington tenninus^ aud 
die latter at tlie Baltimore terivnnus. 
Very respectfully, sir, your obedient servant, 

SAM. F. B. MORSK, 
^ktperiidendetU of Electro Magnetic Telegraphs 

for the United States. 

To the Hon. Geo. M. Bibb, 
Secretary of the lYeoMury, 



MagneHc Tekgraphfrom BaUimore to New York, March 3, 1845. 

Mr. Ohappell, from the Oommiuee of Ways and Bfeans, made the foUow- 

ttig Report. 

The Committee of Ways and Means, to whom waa referred a resolution 
instructing said committee to inquire into the expediency of reporting a 
hill to continue the Electro Magnetic Telegraph from Baltimore to New 
York, by way of Philadelphia, beg leave to submit tlie following report: 

The authority given by the constitution to Congress to estnljlish post 
offices and post roads, so far as it operates to confer on tlie government any 
power which would not equally belong to it without that provision, amounts 
simply to making the government a public or a common carrier of the writ- 
ten correspondence of individuals, and of the lighter form of printed intelli- 
gence and news. In other words, by virtue of this clause, the government 
is authorized and required to pursue, on a scale commensurate with the 
wants and extent of the countiy, the business of receiving, transporting, 
and delivering letters, newspapers, and pamphlets, for all persons, private, as 
well as public, and to and from any and all places in the Union. Antd for 
the service thus rendered, the government exacts ftora the individuals serv- 
ed, a specific fee or compensation, under the name of postage, for every 
letter or paper transported and delivered. Now, it 15? quite obvious that both 
the pujsuit of this business, and the exaction of a remuiieraliuii tor it, would 
be altos:ether beyond the range of federal autliority, but for the specially 
granted power to establish posi offices and post roads. Mere silence in the 
constitution on this sul^ject would have effectually withheld the power from 
the general government, and would have caused the business of carrying 
letters, newq[)apers, di&c, to remain where all other branches of the catiying 
trade are actually left — ^namely, in the hands of individual enterprise, sub- 
ject to State legislation, and to such (and no other) federal control as is in* 
solved in the power of Congress to regulate commerce among the States. 
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The iimction* (bus devolved on ibe govenunent, of perfoimiiig for the 
people the office of universal letter earner and newe canier, is a matter of 
the veiy highest conBequence in every light in which it con be viewed. 
The bare ftct that our aoceslozs refused to leave it dependent on individual 
enteipdfie or State coatiol, and vested it expressly in Congress, abundantly 
attested tbeir anxious sense of its importance, and their conviction of the 
impracticability of realizing the requisite public advantages Irom it, other- 
wise than by giving it a federal lodgment and administration. 

Had not these advantages been regarded as attainable iii no oilier way, 
while, at the same lime, they were felt to be virtually necessary, the framers 
and adopters of the con&iitution, devoted as they are known to have been to 
the jx)wer and imix)rtance of the Stales, and jealously apprehensive of the 
undue prepoudenmce of the federal branch, would never have roii-^eined to 
engraft on tliat branch a power so great, so growing, so penetrating and 
pervading, as that of the post office system — a power involving the direct 
exeicise of the carrying trade by the government on a vast scale, and re* 
quiring, in order to its exercise, the oi^ganization and maintenance of a huge 
and distinct administrative department, which, in its operations, touches daily 
and intimately the private affairs as well as public interests of the people^ 
receives and expends millions of money eveiy year ; and continually em- 
ploys, pays, and controls many thousands of persons, scattered through all 
parts of the country — thus adding mightily to federal power, and especially 
to the influence and patronage of the federal executive. These are 
all consequences which result directly and necessarily from the bestow- 
ment of the post office power on the general government. And inasmuch' 
as the government thus derives from that power so great an addition to its 
own weight and influence, it certainly ought to be considered as contracting 
therefrom a correspond ently heavy obligation to make the power advania- 
geous and useful to the people, to the utmost extent of which it is capable. 

The government has ever shown itself fully sensible of tliis obligation, 
and alive to its fulfilment. Hence, that immense and minute machinery of 
post offices and post roads, of postmasters, contractors, and carriers, hich 
overspreads the country, and meets us every where — all designed and kept 
up for the sole purpose of bringing the contents of the mail-bag, with fre* 
quency, regularity, and celerity, near to the doors of our whole population. 
For many years, no better or more expeditious means of conveyance could 
be found than horse-power in the various forms in which it might be ap> 
plied on ordinary highways. But in those times, as well as now, the gov- 
ernment acted on the principle of not r^rding even a heavy increase of 
expense as an objection sufficient to outweigh so important an object as the 
regular, frequent, and rapid transmission of the mail between all the greai 
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poiiiis, and €dong all the chief arteries of the country. On such routes, ac- 
cordingly, the mail was kept runninj^ without interruption— by night as 
well BB by day — and at the best speed that could be secured a.-ireU or- 
ganized and coetly system of relays of men, donee, and ^hiclee. 

But, at length, the ever advancing din^eries and uiipivmnents of 8ci> 
ence and art threw into the shade;- as slow and inadequate, all the old and 
long used modes of tiavel and tiandportation. Sieambeals aa4 lailioadB 
iMint uffon. the vorid, intioduciDg a new and wonderful eia in Hi commerce 
and inteiconrae ; prirate capital and enterprise soon built them up, and put 
tfaemin opertflion, whenever a suffidently tempting prospea of gain appear- 
ed; and all private persons^ as well as public departments, saw presented to 
their option more perfect and expeditious modes of tiansportadon than could 
have possibly entered into the 'antidpaiions of the frameis of the oonstitu- 
tion. But, though not anticipated or foreseen, these new and improved 
modes were a5 clearly u ithin the purview of the constitution, as were the 
older aii'l Inss perfect ones with which our ancestors were iauuiiar. And 
there being no doubt enierlained either on this p<)i!it, or as to the obligtition 
of the gwernnient to lay hold of the best and most rapid methods of irans- 
mission which the improvement? of the ag-e put in its reach, steam-power 
commended itself at once to a(l(>y)tion, and has long been extensively em* 
ployed, both on land and water, for die carriage of the mail. 

It is not Avithout full reflection that the commie insist on the principle 
that it was the duty as well as the right of the government thus to avail itielf, 
oven at heavy additional expense, of the powerful agency of steam, ibr the 
purpose of accelerating the maHB. It would haivo been agooss aad manifest 
dereliction to have permitted that vitally important ooneem, the Iranspoilft- ^ 
Hon of the mail— a concern so anxiously intmsted by the oonetitntint to 
the federal authority— it would have been, in the opinion of the committee^ 
a gross and manifest derelictitm to have peimittsd it to hig behind the unr 
provements of the age, and to be outstripped by the pace of ordinary travel 
and commercial communicatfon. Such is the view wfakh the Post Office 
Department avowedly takes of its own obligations, and upon wfaidi it hap 
bitually acts. To be outstripped by pri \ ate expresses, or by the ordinary 
lines of travel, is deemed discreditable to the department, injurious to the 
general interests of the country, an J a thin^, therefore, not to be permitted. 

This great and fundamental principle upon which the depart nit-nU? acts, 
(of not being outstripped m the transmission of correspondence and inrelli- 
gence,) led necessarily to subsidizing the steam-engme into tlie service of 
the post office ; and it must and will lead, with equal certainty, to a like 
adoption of any other newly discovered agency or contrivance possessing 
decided advantage of celerity over previously used mediods. Itis notprobar 
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bic, however, that the government will ever find itaelf called upon to make 
aiiy transitioo wider or more skikuii^ t!i;iu Qiat already so familial to us— a. 
transition from the use of aiiiiuai fHJWt-r to the tremendous eng^inery of the 
steam-eng-ine ; from common roads to iron railways ; fruni land carriage 
to the ruin fTsiori of rivers, lakes, and tlie ocean itself, jK.st roads. 

The siimc pnnciple which jnstified and dt in.indt d tiie transference of the 
mail on nuuiy chief routes, from the horse-drawn coach on common high- 
ways to steam-impelled vehicles on land and water, is equally potent to 
warrant the calhng of the electro magnetic tel^raph — that last and moat 
wondrous birth of this wonder- teeming age— in aid of the post office, m 
discharge of its great function of rapidly tiaavnitting correspondence and 
inteUigeiice. And the only qiieslkNi to be conadered, in detemiining 
whether it ought to be so cidled in aid, u a question of foel — ^namely, 
whether said telegvaph ppsMnes, over the modes of tianamiaBlon now m use 
. by the department, any advantages of sufficient value to justify the expense 
of engiaAment on the system. 

Its and most signal advantage consists in the truly electrical celerity 
wilh which it transmits intelligence and communications through the great- 
est distances. It supplies, with a perfection like magic, the first and most 
important and difficult desideraiutn in a post office estahlishmeut — especi- 
ally in one which has to serve a country so viist as ours. That desideratum 
is despatch — rapidity of transmission. It is to secure this, that the govern- 
ment pays a hujj^ely greaiej price for the carrying and delivery of the mails, 
than any other equal quatitum of transportation costs in the world. Nature 
seemed to have fixed certain limits to die speed of transmission, which it 
seemed impossible to pass ; and those limits appeared to be reached by the 
steam-engine. But they have been utterly transcended by the electro mag- 
netic telegraph, which has hterally demolished time and space for all pur- 
poses^ of conespondence between places connected by its wonder-working 
wins. 

Another uiestimalily important advantage of Professor Hone's telegraph 
•consisis in the Adness, precision, and variety of matter which it is capable 
of Gommunicating> lis alphabet contains r^^iresentatives tif all the lettem 
of our language, andof all the numerals of arithmetic ; and they are capable 
of iiifinite combination and lepetition under the magnetic impulse. Hence 
it is obvious that the edgpwief^of the instrument is competent to the commu- 
nication of a long discourse of the greatest variety of thought and expression. 
But, as the telegiaph letters must necessarily be despatched along the wire, 
and marked down, one by one, at the station to wliicli tliey are transmitted, 
it is obvious that a long discourse must occupy considerable time, altliough 
the letters follow each other in the most rapid succession. 
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■ This brings the attention of the committee to a very material point, 
namely : the quantum of matter, oi aniount of intelligence, which the in- 
strimient would be capable of trausmittinn; in a given time. The ordinary 
avpmg:e. of {ran?mission is about thirty letters per minute alontr each wire, 
kSix wires can be erected at an expense of somewliat leas than $ 500 per 
mile, which would make the telegraph compeieiit to the transmission of one 
himdred and eighty lettem per minute, on an average. The words of our 
language aie estimated to aveiage aiz letters to a word. A teLegiapbic line 
composed <kf to. wiies, would, consequ^tly, be able to tranamii per minute 
diiity voids fully spelt. But it is wholly unneeeeeary that the words should 
be folly spelt by the instrament. By a well-contrived system of abbreviar 
tions, the number of letters to be tiansmitted, in order to communicate a 
given number of words, is greatly duninished ; and, of course, the number 
of words transmissible in a given time is propoitionably augmented. To 
such great perfection has this system of conventional abbreviations been 
carried, as to have enabled the telegraph, on one occasion, to tiannnit in 
thirty minutes, from Washington to Baltimore, congressional intelligence 
enough to fill a coluniu of the Baltimore Patriot. This w.us done, too, 
with oiil\ one wire. Increase thr number of wires to six, as proposed in 
the bill introduced by tlic < 'oimiiillee on Connri'Mx e, and it follows that the 
capacity of the instnuneni will lu' adequate to tiie iransuiission of six long 
newspaper columns of matter m half an hour. Then it is to be further 
noted, that the telegraph is capable of working throughout the whole twen- 
ty four hours, without intermission — in darkness as well as in dayUght — in 
sloimy weather as well as in serene — ^which would enable it to eommuni-* 
cate in a single day two hundred and eighty-eight long newspaper columns ' 
of matter. All these &cts put tc^gether, evince that the capacity of the in- 
strament, in leferenee not only to the celerity of its communications, but in 
nferenee also to the kind and quantity of matter it can communicate in a 
giv^ time, is such as to recommend it as a most efficient medium bodi of 
private comrespondence and public intelligence* 

That it is capable of being, and will actually be, at no distant day, ex." 
lettBtvely employed as such a medium, it seems to the committee there can 
be but little room to doubt. Such a residt seems, indeed, to be rendered 
altogether certain, when, iu addition to the capacities of the instrument, we 
take into consideration its cheapness. For little more than ^ 100,000, Bal- 
timore ( an be coiinp( (ed with New York; and for a like sum, New York 
with Boston. There would then be an unbroken telegraphic line from 
Boston to Wasliington ; passing through New York, Philadelphia, Balti- 
more and the other considerable towns on the route. What a vast number 
of short commeioial letters would such a line be able to attiact to itself, and 



to despatch every day, far in advance of the ordinaiy transportation by mail. 
Nor wooid any danger of a detrimental dtvulgence of their affairs exist to 
4eter merchants and men of business ftom resorting to the telej^ph ; be- 
cause, in the iint place, the simple expedient of a coneerted cipher between 
distant correepondents would protect their commtmicationB wiUi a shield of 
•secrecy impenetmble even to the officers and managers of the telegraph. 
And in the next place, the veiy nature of their ftinctions will reqnire that 
these pstBons shall be men of great tnismrthiness, and that they shall 
moreover be placed under the most stringent official oUigattons of secrecy 
in regard to the oontenis of private communications. Under such cirenm- 
jrtanoes, men of husmess need no more apprehend danger of improper pufofi- 
eity from employing the telegraph, than ftom the necessity of having clerks 
in their counting-houses to pen and copy their correspondence. 

If all these advantasfes should have the effect of attracting to the telegraph 
the amount of custoiii which to the committee seems probable, it is obvious 
that a very moilerate tariff of ciiaiL'^er: would j roduce income enough to 
make it a gainful properly — at lea«^t uj>oii such a line as that from Boston U) 
Washington. It is upon this ground the commiuee base ihe belief that it 
is destined soon to be establisln d along that whole line, if not by govern- 
ment, certainly by private capita] and enterprise ; and then a etate of things 
trill immedialely develope itself, which the people will never endure nor tol* 
«rate the government in pemutting to exist. That state of things would be 
that the post office, in its transportation of all correspondence and news, would 
li^ noiitouis, but days, befaiDd the transmission dfthe same things through 
another' medium ; and that, a medium belongiiq^ lo private individuate^ and 
cenliolled by private views and inteteslB» 

The knpoHaDee of prompt action in the matter on the part of the gown* 
ment is further apparent Irom the ibct that the invention is a private patsnio 
4d proper^. It is a property to the prodnelion of which Pmfessor Mono has 
devoted yean of the highest oidsr of labouiwthe laboor of genius and sci- 
ence combhied. Under the patronage and at the eiqiense of the government, 
he has been enabled to give to the woild, m the Ihie between Baltimore and 
Washington, a vistbie and perfectly triumphant demonstration of the success 
and utility of his invention. But the j^cuniary reward, to which he is so 
justly entitled, remains yet in abeyance. It depends u poi i his being success- 
ful in iiiaJviiig contracts with the government, or othenr, for the use of his in- 
flrention. And, of course, if government shall not s]>eri}ily embrace the pro- 
ject, and enable hun to realize, a compensation i'or Jus discovery, he will be 
necessitated to look elsewlierc for his mdemnificaiion and reward. And, 
ehould the arrangementa into wliich he may find it necessary to enter with 
ffivate individuals or associations, stipulate OKcluspre rights in their fivrour, 
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it » maniifait hovr .greatly f^mmmi and people woold lie at tfaetr mercy* 
Hmof in their handi tlie monopaly of such a medium ef intelligeDce on. 
ihe important lines, they could make such use of their advantage over the 
government and the commimity ae would at length enable them to exaet 
IhieirownteimBaatheprioeof the sunender of their eaKluave righ^ forthe 
4nith cannot he too often lepeated, or too deeply impreased hi relation to 
tkis subject, that the people will never submit long to the mischiefs and dis- 
credit of the paljlic post office transmiSiSioii of correspondence and intelli- 
gence being out;?tnpped by any private monopoly or establishment whatever. 
The loss of revenue will co-operate v»nth the complainti^ and .sulTerings of 
the people to compel the government, in the long run, to do what were bet- 
ter done at once — namely, to establish the telegraph in connection with, and 
as a branch of, the post office, on such great lines of communication as the 
^onespondcnce and commerce of tlie countiy may indicate. 

An accident has occurred, during the present winter, in the administration 
of the post office, to which the conmiittee beg leave to call the attention of 
the House, as tllustratire of the principles and poliey by which the Deport- 
ment arowedly feels itsdf bound, as the public organ for the transmission 
of conespondence and intelligence. It is well known that, firom Boston to 
Covington, In Georgia, the great southern and New Orleans mail is trans- 
ported wholly by steam-power, either on water or on rail roads. It is canied 
this whole distance in five days. Prom Covington to Mobile, it is carried 
in stages, with the exception of a short interval of rail road in approaching 
Montgomery, Alabaiua. At Mobile, the mail is agaia committed to steam- 
carriasre, by sea, to New Orleans. Now, of so much importance was a 
a siugle day's anticipation of the mail deemed in all the great cuies on the 
route, that a private express was estabUshed with that view, to be carried on 
horseback between Covington and Montgomery. All matter destined for 
ihe private express was addressed to the agents of the company at Covington 
tmd Montgomery, according as such matter should happen to come from the 
north or south. The express cairier at Covington, receiving his despatches 
from the northern mail on the arrival of the steam-cars, delivered them at 
Montgomery to the post office .again in such time that they were sent from 
Montgomesy to Mobile and New Orleans by mail one day in advance of the 
other letters, which reached Covington at the same time. The effect was, the 
anticipation of the northern mail by one day at Mobile and New Orleans; 
«nd the same opemtion, from Montgomery to Covington, resulted in one 
day's anticipation of the Mobile and New Orleans mails at New York. 
What did the Post Office Department do, under this state of facts? The 
answer to this question is to be found on the records of tlie Departjnent. TLti 
{>ostmaster General, after watching these anticipations for a short timCi issued 
15 
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an order for their prevention by the ettabliBiuiieiit of a post office express 
between CovingtoQ and Montfonuiy, to run aloogaide the private express, 
la the sama mailiieff, if the ^vwaamaai shall not soon establish the telegrapk 

on public account on the great routes, it will find the mails anticipated in a 
hundred-loUl greater ctegree by the estabUshnKeiit of pcivale tek^iapbii wbMti 
it will have to meet, either by purehesuig them out oa exorinlui temu^ or 
by erecting a rival public telcigta^ line by their side. 

The ihds and leaaoningB which . have now been sobmitted, mtigfy the 
committee thai it is important that the government shonld lose no timifr 
in occupying^ with a telegraph of its own, the ground between Baltimore 
and New Yoifc. The committee look todie probebilily that the Une will 
afterwards be progressively extended northwardly, southwardly, and west^ 
wardly, on n»utes the business and coirespondence on which shall justify 
and require telegraphic facilities of communication. 

Apart from the post office power, tlie government undoubtedly possesses- 
llic aadioiity to establish tlie tele^aph for its uwn use in tlie transuiission 
of official orders and conjuiunicauons. On this ground, as well as on that 
growing out of the post office power, the coumiittee deem the constitution- 
ality of the measure incontrovertible. 

The conmiittee miiirht easily add to the views and arguincnLs which they 
have now presented, others of a highly commanding character — especially 
thoee wliich relate to the extreme value of which the magnetic telegraph 
would be in the emeigencies of war, and its singular adaptedness to render 
oiir cystem of government easily and certainly maintainable over the im- 
mense space from the Atlantic to the Pacific, which our territory coven. 
Doubt has been entertained by many patriotic minds how far the rajndy 
full, and thorough intercommunication of thought and intelligaice, so ne- 
cessary to a people living under a common representative republic, could 
' be expected to take place throughout such immense botmds. That doubt 
can no loagei exist' It has been resolved and put an end to forever by the 
triumphant success of. the electro magnetic telegraph of Prafeamr Morse, as 
already tested by ^le government 

The fact that a bill has been long pending in the House, introduced by 
the Committee on Commerce, for the exter&ion of Uie telegraph from Bal- 
timore to New York, renders it unnecessary for this committee to report a 
bin. Without pronouncing positive!} vn the sufficiency of the [)rovisions 
of that bill, the committee consider the whole subject worthy the prompt, 
attention of Congress. 

Having thus presented their views on the subject referred to them, the 
committee beg to be discharged from its further consideration. 
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HISTORY OF TELSGRAPHa, 

Emplw/ing SkOneUy m VaHmm Ways for the TVaummttian^ JM- 

Hgence* 



We presume it will DOi be uainteresting to the reader, to be presented 
with an account of the various discoveries, in their chionologica] order, by 
which the science of £iectrici^ became known to the world during the' 
seventeenth and eighteenth centuries, md prepared the toay tot those more 
magnificent lesiilts, which have been made in this the nineteenth century. 
We will endeavour to make it as brief as is consisleni with the importanee 
of the. jBubject, to enable us to maik the suecesrion of discovmes and im^ 
pcovements through two hundred years. 

More than any other branch of experimental philosophy, that of dec* 
tricity had been most neglected, until the seveyiteenlh century. The attrac- 
tive power of amber is mentioned by Theophrastus and Pliny, and also later 
by others. 

♦ In the year 1600, William Gilbert, a native of Colchester, and a London 
physician, published a Latin Treatise, /)e Ma^^nete^ 'm which he relates 
a variety of electrical experiments. He increased the list of electric bodies 
and also of substances upon wliich electrics could act, and noted sojiie of the 
circumstances relating to their action. His theory of electricity was, how- 
ever, very imperfect. 

. In 1630, Nicolaus Cabcpus at Terrara, repeated Giibert's experiments 
and made some progress, increasing the list of electrics ; as also did Mr. Boyle 
ID the year 1 670. He made some discoveries which had escaped the obser- 
vation of those who preceded him. Cotemporary with Mr. Boyle, Otto 
Gnericke, buigomaster of ])l^gdebuig, (the inventor of (he air pump,) made 
some advances. He constructed a sulphur globe, which he mounted upon 
an axis, in a wooden fiame^ end cansiiig it to revolve, at the same time 
nibbing the globe, with his hand, perfpnyied ft variety of electrical experi- 
ments» He was the first to discover, that a body once atlmcted by an ex* 
cited electric, was repelled by it, and not again attracted untQ it had touch* 
9d some other body. He observed the light and sound produced by the 
electric fluid, wfafle turning bis electrical machine. Dr. Wall abom the 

• lIsBj «f lbs M htM fifie, «M tAia flna MMdc^ 
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MM time obtferved the light and sound produced by rubbiiig pieces of 
•mber with wool, and also experienced a slight shock. He compared the 
4Mni]id and light of the electric fluid so produced, to thunder and lightning. 

Sir Isaac Newton abo engi^^ in nniilai electrical experiments, and gave 
account of them to the Royal Society in 1675. llr. Hauksbee, whoee 
' "Writings ave dated 1709» distinguisfaed himself by experiments and disooTo- 
"•lies in electrical attraction, and repulsion, and electric light He conetructed 
«n electrical machine, adopting the glass, instead of the sulphur globe. He 
experimented upon the subtilty and copiousness of the electric light, and 
likewise upon the sound and shocks produced by the fluid. After the death 
of Mr. Hauksbee, the science of electricity made but slow progress, and few 
experiments were made for twenty yeare. In the year 172S, Mr. Stephen 
Cfrey, a pensioner at the Charter House, conimenced his experiments with 
an excited glass tube. He and his friend, Mr. Wheeler, made a great 
Tariety of experiments in which they denionstrated, that electricity may be 
•communicated from one body to another, even without being in contact, 
and in this way, may b:^ < i iuliicted to n c^rcat distance. Mr. Grey after- 
wards found, that, by suspending rods of iron by silk or hair lines, and bring- 
ing an excited tube under them, sparks might be drawn^ and a light per- 
<«eived at the extremities in the dark. He electrified a boy suspended by 
liair lines; and communicated electricity to a soap bubble blown from a 
tobacco pipe. He electrified water, contained in a dish, placed upon a cake 
of roein, and also a tube of water. He made some curious experiments 
upon a small cup of water, over which, at (he distance of an inch, he held 
the excited tube. He observed the water to rise in a conical shape, from 
which proceeded a light ^ small particles of water were thrown oflT from the 
cone, and the tube moistened. 

Mr. Du Fay, Intendant of the French king^s gardens, repeated the ei^ri- 
ments of Mr. Grey in 1733. He found that by wetting the pack-thread he 
succeeded better with the experiment of communicating the electric virtue 
through a line 12.56 feet in length. He made the discovery of two kinds 
of electricity, which he called vitreous and rimnous ; the foniier produced 
by rubbing glass, and the latter from excited sulphur, sealing wax, dec. 
But this he afterwards gave up as erroneous, Mr. Grey, in 1734, exjit^ri- 
mentcd upon iron rcnls and gave rise to tiie tenn metallic conductors. He 
gave the name pencil of electric light to the stream of electricity, such as 
is seen to issue from an electric point. He suggested the idea that the elec- 
tric virtue of the excited tube was similar to Uiat of thunder and lightning, 
.amd that it could be accumulated. 

Dr. Desagulieis commenced his experiments in 1739. He introduced 
Ithe tcxm cmduehr to that bodf to whidb the vsQited tabfe conveys its elec- 
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tfkSty. He called bodies in whicb eleetridly may be exekad by. robba^. 
or beoliogi efec/lrtc perse; and non-ebeirk wben ihey receive eledzkaty^ 
8Dd lo0e it at once upon the apfimch of anolher non-electiie. In the yoBE. 
1743, several Gennans engaged in this subject Bfr. Bo<e, a prodfessor a4 
Wittembuigy revives die use of Haoksbee's globe, instead of using Grey'% 
glass tube, and added to it a prime conductor. Mr. Winckler substituted ft 
cushion instead of the band, which bad before been employed to exdte thft 
globe. Mr. P. Gordon, a Benedictine monk and professor of philosophy at 
Erford, Wcls the first who used a cylinder instead of a globe. With iiis^ 
electrical machine he conveyed the fluid through wires 200 ells in length 
and killed small birds. Di. Ludolf of Berlin, in the year 1T44, kindled by 
electricity the ethereal spirit of Frobenius, by the excited glass tube ; the 
spark proceeding from an iron conductor. Mr. Boze fired gunpowder by 
electricity. Mr. Gordon contrived the eleciricid star. Mr. Winckler con- 
trived a wheel to move by the tigency of the same fluid. Mr. Boze 
conveyed electricity from one man to another by a jet of water, when both^ 
were placed upon cakes of rosin, six paces apart, Mr. Giordon fired spiritSi, 
by a jet o( water; and the Grennans invented the electrical bells. 

Mr. Coliinson in 1745 sent to the Library Company of Philadelphia, an 
account of these experiments, togcdier with a tube, and directions how to 
use it. Franklin, widi some of his friends, immediately engaged in a course 
of e:qperimenlB, the results of which are well known. He was enabled to 
make a number of important discoveries, and to propose theories to account 
for various phenomena, which have been universally adopted, and which, 
bid fBM to endure for ages. 

In the year 1745, such was the attention given to the subject of Electricity,^ 
that experiments upon it were publicly advertised and exhibited for money 
in Germany and Holland. Dr. Miles, of England, in the same year fired, 
phosphorus by the application of the excited tube itself without the interven- 
tion oi a coiiduclor. It was at this period that Dr. Watson's attention was 
^ven to this subject. He tired uir, inade nilianiiiiiable by a chemicul process,, 
and discharged a musket by the electric fluid. He made many experiments^ 
some of which will be described as we proceed. 

The year 1745 was made famous by the discovery of the Let/den Phial 
by Mr. Cuneus a native of Leyden. It appears also to have been discovered 
by Mr. Von Kleist, dean of the Cathedral in Camin about the same time*. 
By this discovery, electricity could be accumulated and severe shocks given.. 
Mr. Gralath,in 1746, gave a shock to twenty persons at once, and at a consid« 
erable distance from the machine. He constructed the electrical baUery by 
chaiging several phisds at once. Air. Winckler, and also M. Moimier, in. 
France, transmitted the electric fluid through several feet of water as a pari 



Digitizeu Lj vjQOgle 



118 



li'llie cnddt H Nollet, in Fnoice, kiUed biids amd fldies by die diacbaige 
die Leyden jon. Impmemento weie ^ madebj Br.' Wetoon, nrA Man^ 
iii flie Lc^en pUal, by coating the inakle and outside of it wHIi tin ftSL' 
Abbe Nollet gave a shock to 180 of the guards in the king's presence ; and 

at the grand conveiu of the Carthusians in Pans, the whole community 
formed a line of 3^X) feet in lengthy by means of wires between them. 
The whole company upon the discharge of tlie phinl, gave a sudden spring 
at the same instant. The French philosopher tried tlie same experiment 
through a circuit of persons, holding wires between them, two and a half 
miles in leng-th. In another experiTiu nt the water of the basia iu the 
Tuilleries was made a part of the circuit. 

M. Monnier, the younger, to discover tlie velocify of electricity, discharg- 
ed the Leyden phial through an iron wire 4000 feet in length, and another 
1319 feet, but could not discover the time required for its* passage. Dr. 
Franklin communicated his obser\'ations, in a series of letters, to his friend 
OoUinaon, the fimt'of which is dated March 28, 1747. In these he Bhows^ 
the power of points in dmwuig and tlirowing off the electriool matter. He 
.also made the grand diacoveiy of a jdus and minus, or of a poaHive and' 
n^oiUiw state of electricity. Shortly after Franklin, from his principles of 
plus and minus state, explained, in a satisfactory manner, the i^enomena 
the Leyden phial. Dr. Watson and others in July 18, 1747, conveyed 
jthe electric fluid across die Thames at Westmhoster bridge ; this width of 
-the river making a part of the circuit On the 24th of July, he tried the 
experiment of forcing the electric fluid to make a circuit with the1>end of 
the river, at the New River at Stoke, Newington. He supposed that the 
electric fluid would follow tlie river alone, tlirough its circuitoug windings, 
and return by the wire. He suspected from the result of this experiment, 
that the ground also conducted the fluid. On the 2Sth, he proved the fact 
by supporting a wire 150 feet in length upon baked sticks, using the ground 
as half of the circuit. On tlie 5th, of Aug-u-t, he tried another experiment 
of making the c^ry ground a part of the circuit for a mfle in extent, and found 
it to conduct equally as well as water. The last experiment was tried at 
Shooter's Hill, on the 14th of August of the same year. But one shower of 
fain had fallen for the five preceding weeks. The wires, tw<o miles in 
length, were supported upon haked sticks, and the dry ground ^riis used for 
the return two miles of the circuit They found the tiansmission of the 
dectiic fluid to be instantaneous. Dr. Watson made many oth^ etipm^ 
ibentB which we must pjaas over^ 

Mr. Ellicott constructed an electrometer for measuring the quantity of 
dectricity. Jfir. Bfaimbuiy, at Edinbai]g,electrilied two myide treed, durii^ 
die month of October, 1746, when they put forth smdl branchea and 
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Hmmm mtier thaa other thnibs of the.miM kind, which had not been 
«lectrifiod. The same experiment was tried upon seeds, sowed in gardea, 
pots with the same success. Mr. Jallabert, Mr. Boze aad the Abbe Menon 
priiicipiil of the College of Bueil, at Angers, tried the same experiments 
upon plants, by electrifying bouies in which timy were growing. He prov- 
ed that electrified {jlants always grew fcuster, and had ^er Stems^ leaves aud 
flowers than those which were not eiectritied. 

In the year 1748, Dr. Franklin, and his friends, held an electrical feasi* 
on the banks of the Schuylkill near Philadelphia, and as the account is 
amusing, as well as scientific, we will give an account of it as related by 
Franklin, in a letter to his friend CoUiosoiii dated Philadelphia, 1748/ 
<1 vol. of Franklin's Works, p. 202.) 

Chagrined a little that we have been hitherto able to produce nothiog^ 
in this way of me* to mankind i and the hot weather comipg on, when elec* 
4ajoal eiperimenlB moot to agreeable, it i» proposed to pul an end to them 
Ipr this eeaeon, lomewhat humonMiBly, in a parly of pleamuei on the baaka 
^tftha^SSfea^'' 

*<Spirit8,.at the Bame tlme, are to be fired by a spark sent ftcm aide to flide 
thiongh.the riYev, witbool any other conduetor than the wateri an.eiperin 
tnenl which we lonie time since peiibmied, to the amaxonent of. many. 
A turkey is to be kitted for our dinner by the etedrieai skoekf and i^asted 

by the eledrical jack, before a fm kindled by the Petrified bottle : when 

the healths of all tlie famous electricians of England, Holland, France, and 
GeitiHiriy are to be drank in eiectri/ied bumpers under a dischaii^e of gunji 
ffoni die electrical battery " 

"In the year 1749, Frankim iirst suggested his idea of explaimng the phe- 
nomena of thunder gusls, and of the aurora borealis, upon electrical princi- 
ples. He points out many particulars in which lighuiing and electricity 
agfpee; in the same year he conceived the. bold idea of ascertaining thq 

• "As the possibilify of this experiment has not been en'-ily conceived, I shall here describe it. 
Two iron rods, about Uiree feet long, were planted just within the margin of tlie river, on the 
'OppoBite sides. A thick piece of win* witb a smaQ nMod knob at Us ts4,m fixed on the top 
•oToM of the radit, basding downwaids, aoaatodalim aonmodfam^tiiaapsilr ttpoDthoiw- 
Act of <ha spirit. A small wire, foslened by one end to the handle of tiM spoott (Ccmtaining the 
spirit, was carried across the river, and supported in the air by the rope commonly used to hold 
by, in drawing^ ferry boats over. The other end of this wire wa«« hVd round the coating of the 
bottle ; which being charged, the spark was delivered trom the hook to the top of the rod stand- 
ing in the water on thotiido. At the me iutant tiM rodon tto other side delivered a spaik 
flke.iyoMi owl find Ukespidtt ilieelectik lie returning to t^eoiting of ti^bptlie,thxoiigh the 
liendle of the spoon and ^ iqpported wire connected with diem.'* 

t "An electrified bumper is a small thin glass tumbler, nearly filled with wine, and electrified 
as the bottle. This, when brought to tiM lipa, gives a shoel^ if Am party be doee abaved, and 
<ioes not breathe on the iiquoK.'* 
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truth of his doctrine, by actually drawing down the ligliltiing, by means of 
ihaip poinced Iron lods, mlsed into tfie n^km «f the clouds. Admittuig the 
identity of electricity and lightning, and knowing the power of points in re- 
pelling bodies charged with electricity, and in condticting the fluid silently 
and imperceptibly, he suggested the idea of securing houses, .ships, (fee. 
from being damaged by lightning, by raising pointed rods several feet above 
the most elevated part of < lie builJuig to be protected, and tiie other end 
descending some feet into tlie srround. It was not until the summer of 
1752, that he was enabled tocomplrte his grand discovery by erperiments.'^ 

"While lie wa-s M%iifing for the erection of a spire, it occurred to him that 
be might have more ready access to the region of clouds, by means of a 
common kite. He prepared one by fastening two cross stieks to a silk hand* 
. kerchief, which Tvould not suffer so much from the niin as paper. To the 
upright stick was affixed an iron point. The string was, as tisual, of hemp^ 
except the lower end, which was dlk. Where the hempen string temit* 
nated, a key was fastened. With this a^qiamtus, on the ajqieaiance of a 
thiinder gust approaching, he went out into the commons, accompanied by* 
his son, to whom alone he communicated his intentions, well knowing the 
ridicule which, too generally for the hiterests of science, awaits unsuccess- 
M experiments in philosophy. He placed himself under a shade, to avoid 
die rain; his kite was raised— a thunder doiid passed over it--no sign of 
electricity appeared. He almost despaired of success, when, suddeisly, he 
observed the loose fibres of his string to move towards an erect po'^ition. He- 
now presented his knuckle to the key, and received a strong FjiHik ; repeat- 
ed spiirks were drawn from the key; a phial was charged, a shock given, 
and all the experiments made w^hich are usually performed with electricity.*^ 

"Franklin constrii ted rods so as to brinij the lightning into his house, for 
the purpose of ascertaining if it was of the positive or negative kind. Ho 
succeeded in the experiment for the first time in April, 1753, when it ap- 
peared that the electricity was negative. On the 6th of June he met with 
ft doud electrified positively. The discoveries of Franklin mused the atten- 
tion of all Europe, and many distinguished electricians repeated them with 
success. Professor Richman, of St. Petersburg, while making some exprai^ 
ments upon the electrical state of the atmosphere, was killed by the electric 
fluid, Auguatf 1753. Towards the end of the eighteenth century, electricity 
was aauduously cultivated by a great number of eminent individuals, wbo> 
extended the boundaries of the science by numerous experiments, and by 
fhe invention of ingenious and useful instruments. Experiments wer& 
made upon air, water and ice ; and in relation to the surfaces of electric 
bodies ; in rdation to the two electrical states ; upon the deflagration of th« 
metals; decomposition of solids and liquids,'' &c. (k.c. 
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Lanum^B Electrical Telegraph, 

It is stated in Young's Travels in Franre, (1787, 4th ed. vol. 1, p. 79,) 
that a Mr. Lomond had invented a mode by wliich, from his own room, he 
held communicatioii with a peison in a neighbouring chamber, by means of 
electiiciQ^. He employed the common electrical machine placed at one 
station, and at the other an electrometer constmcted with pith balls. These 
Instniments were connected bjr means of two wires stretched from one apart- 
ment ta the other so that, at each dischaige of the Leyden phial, the pith 
balls would recede from each other, until diey came in ccmtact with the re- 
turn wire. His system of telegraphic correspondence is not related. We 
must suppose from the character of his mventioa, having but one moYement, 
that of the divergence of the balls, and using an apparatus extremely deli- 
cate, that his means of communication could not have been otherwise than 
limited, and required a great amount of time. 

The only mode in which it appears possible for him to liave transmitted 
intelligence J seems to be lliis : a single diveigence of the pith balU, succeed- 
ed by an inter\'al of two or three seconds, may have represented A. Two 
diverLa t icips in quick succession, with an interv'al following, may have rep- 
resented B ; three diveigencies, in like manner, indicated the letter C ; and 
80 on for the remain i' i of the alphabet. Instead of these movements of 
the pith balls representing letters, they may have indicated the numerals 1, 
2, 3, d&c so that with a vocabulary of words, numbered, conducted his cor- 
respondence. This appears to be the first electrical telegraph of which we 
have any account ; but does not appear to have been used upon extended 
lines. 



Beizen^^s Eledrie i^mrk HeUgrapk. 

In 1794, according to Voigt's Magazine, vol. 9, p. 1, Reizea made use 
of the electric spaik for telegn^hic puiposes. His plan was besed upon the 
phenomenon which is observed when the eiectiic fluid of - a common. ma> 
chine is interrupted in its circuit by breaks in the wire, exhibiting at the 
intenrupted portions of the circuit a bright tpark. The spaik thus rendered 
visibte in its passage he appears to have employed in this manner. 

Figure 34 is a representation of the table upon which were arranged the 
liters of the alphabet, twenty-six in niuuber. Each letter is represented 
by strips of tin foil, passing from left to right, and right to left, alternately, 
over a sp:i( c of an inch square upon a glass table. Such parts of the tin. 
foil are cut out, as will represent a particular letter. Thus, it will be seea 
16 
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that the letter A is represented by those portioiiB of the tin foil which have 
been taken out, and the remaining portions answer as the conductor. P 
«nd N reptesent the- podtive and negative ends of the atrips, as they pan 
through the taUic and reappear, one on each side of the small dot at A. 
Those two lines which have a dot between^ are the ends - of the negative 
and posithre wire belonging to one of the lettere. - Now if a spark from a 
chazged receiver is sent through the wires belonging to letter A, that letter 
will present a bright and luminous appeorance of the* form of the letter A 
'^^As the passage of the electric fluid Uirough a perfect conductor is unattend^- 
ed with light, and as the light or spark appears only where imperfect con- 
ductors are thrown m lis way, hence tlie appearance of the light at those in- 
temipted points of the tin foil ; the glass upon which the conductora are pa5t- 
'ed, he'm^ an iitiperfect conductor. The instant the dischaige is made 
throu^li flie wire, the ppark is seen simultaneously at each of the intermp* 
Cioii8| pr breaks, of the tm foil, constituUng the letter, and the whole letter is 
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MBdeHid^ vidMe at once.'' Tbk CaMe is placed nt oM Mkn^taiAikt alee* 
tttealibMSlli^at'te o^Mit, wtth TS wires tndoaed fii a glass Cube eomm^ 
ing' the two fltadons. He could hare operated with equal efficiency by 
using 37 wires having one wire for a coiuraon coiiimunicaling wire, or with 
36 wires by substituting the ground for his common wire. It does not ap- 
pear that it was ever tested to any extent 



jDr. Saiva^s Electric Spm-k Telegrd^ith. 

In 1798, Dr. Salva, in Madrid, constructed ft similar telegraph, as that 

suggested by Reizen, (see Yoigt's Magazine, ToL 11, p. 4.) Tlie P^nce ' 
ef Peace witnessed his experiments with much satisfoction, and the Iniant ' 
Don Antonio engaged with Dr. Salva in hnproving his instruments. It is 
stated that his experiments were conducted through many miles. ISo de- 
scription of his plans appear to have been given to the public. 



Origin of Galvanism, 

Galvanism takes its name from Galvani, Professor of AMatomy at Bologna, 
who discovered it in the year 1790. As the account of the circumstances 
attending the discovery of this useful and wonderful accent, may not be 
uninteresting to the reader, we insert it here as related in the ^^lAbrary of 
Useful Knmaled^e." 

"It happened in the year 179<), that his wife, being consumptive, ad- 
vised to take, as a nutritive article of diet, some soup made of the flesh of 
fiogs. Several of these animals, recently skinned for that purpose, were 
lying on a table in the laboratory, close to an electrical machine, with which 
a pupil of die Professor was amusing himself in tricing experiments. While 
the machine was in action, he chanced to touch the bare nerve of the le;g 
of one of the ftogs with the blade of the knife that he held in hia band ; 
when suddenly ti^e whole limb was thrown into violent convulsions. Gal- 
vani was not present wheh this occurred, but received the account from his 
lady who had witnessed, and had been struck with the singulaiitj of the 
appearance. He lost no time in lepeating the experiment: in examining 
minutely all the circumstances connected widi it, and in determming^ those 
on which its success depended. He ascertained that the cottvalsionii took 
place only at the moment wiien the spaik was drawn from the prime con- 
ductor, and the knife was at the same tiifie in contact with the nerve of the 
frog. He next found that odier metallic bodies might be substituted for the 
kmfe, and very justly inferred that they owed this property of exciting mus- 
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cukur contractions to their being good conductors of electriciQr. Far from 
being satisfied with having arrived at this conclusion, it only served to ttash- 
iilaie bim to the farther investigation of tliii cuiiouB subject; and hii peno- 
verance was at leng^ch rewarded by the diwoveryy that omilajr convulaon^ 
might be produced In a frog, independently of the electrical machine^ by 
foxmrng a chain of conducting subatances between the oulnde of the mus-^ 
des of the leg, and the crural nerve. Galvani had previously entertained 
the idea, that die contractions of themuscleiof animals were in some way 
dependent on electricity ; and as these new experiments appeared strongly 
to favour this hypothesis, he with great ingenuity applied Ittoexplfdn them. 
He compared the muscles of a living animal to a Leyden phial, charged by ^ 
the accumulation of electricity on its surface, while he conceived thai tlie 
nerve belonging lo it, peiformed the function of ilie wnc counnuiiicating 
witli the interior of the phial, which would, of course, be charged negatively. 
In this state, whenever a cominuiii* atiou wcis made by means of a sub- 
stance of high conducting power between the surface of the muscle and the 
nerve, the equilibrium would be instantly restored, and a sudden contraction 
of the fibres would be the consequence. 

"Galvani was thus the first to discover the reason of that peculiar convul- 
sive effect which we now obtain from the Galvanic batteiy, and he attribu- 
ted it to a modification of electricity* It was left to another to construct an 
instrument which would give a constant and increased effect, and develope 
iStuB extraordtnaiy fluid. Whatever share accident may have had in the 
original discovery of Galvani, it is certain that the invention of the Pile, ai^ 
instnunent which has most materiaUy contributed to the extension of our 
knowledge in this branch of physical science, was purely the result of rea* 
soning. 

<TfofesBor Yolta, of Pavia, in 180D, was led to the discoveiy of its pro- 
perties by deep meditation on the devdopements of electricity at the surface 
of contact of different metals. We may jusdy regard this discovery as form- 
ing an epoch in the history of galvanism ; and since Uiat period, the tenns, 
Voltaisia, or Voltaic electricity, have been often, in lionour of tins illustri- 
ous philosopher, used to designate that particular form of electrical agency. 

"He had been led by ihtoiy to conceive that the effect of a single pair of 
metallic plates might be increased, indefinitely, by multiplying their num- 
ber, and disposing tliem in pairs, with a less perfect conducting substruice 
between each pair. For this purpose he provided an ecjual nmnber of silver 
coins, and of pieces of zinc, of the same form and dimensions, and also cir- 
cular discs of card, soaked in salt water, and of somewhat leas diameter than 
the metallic plates. Of these he foimed a pile or column as shown in 
Pgm 35, in which thiee substances, silver, zinc, and wet card, denoted 



Digitized by Google 



126 

by the letten Z, I, were made to succeed one another in the nme regil- 

Fio. 35. 




lar order throughout the series. The efficacy of Uiis combination realized 
tlie most sanguine anticipations of the discoverer. If the uppermost disc of 
metal in the column be touched with the finger of one hand, previously 
wetted, while a finger of the otlier hand is applied to the lowermost disc, a 
distinct shock is felt in the arms, similar to that from a Leyden pliial, or still 
more nearly resembling that from an electrical battery, weakly charged. . 
These discs are supported by two laige discs, a and i, of wood, one at the 
bottom and the oilier at the top of the. pile, with three glass rods. A, B, 
at equal distances around the pile, but not touching it, and aie cemented 
into the wooden base and cover. P represents the wire connecting the sil- 
ver disc, and N that connecting the zinc." 



27te VeeomposUion 9f Water. 

*'The chemical agency of galvanism, exerted on Jluid conductors, placed 
in the circuit between the poles of the battery, is very remarkable. Among 
tlie simplest of its effects is the resolution of water into its two gaseous ele- 
ments, oxygen and hydrogen. The discover}^ of this fact is due to the united 
researches of Mr. Nicholson and Mr. Carlisle, and wetsone of the immediate 
consequences of the invention of the pile by Yolta. The most convenient 
mode of exhibiting the decomposition of water by the Voltaic batteiy, is to 
iiUi with water, a glass tube; to each end of which, a cock has been fitted 
so as to confine the water, and to introduce into the tube two metallic wires, 
hy passing one, at each end, through the cork which closes it, allowkig the 
extremities of the wires, that are in the water, to comeso near each other 
as to be separated by an interval of only a quarter of an inch. The wires 
heing then respectively made to communicate with oiich of the two poles of 
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. a Voltaic battery, the following phenomena will ensue. If the wire connects 
ed with (he positive pole of the battery consists of an oxidable metal, it is 
rapidly oxidated by the water surrounding it ; while, at the same time, a 
stream of minute bubbles of hydrogen gas arises from the surface of the 
other wire, which is in connection with the negative pole. But if we em- 
ploy wires made of a metal which is not susceptible of oxidation by water, 
such as gold or platina, gas will be extricated from both the wires, and, by 
means of a proper apparatus may be collected separately." 

We shall now see that these two discoveries, viz. the Voltaic pile, and the 
decomposition of water by the agency of the former are tlie bases of a plan 
for telegraphic purposes. 

tSamuel Thomas Soemmering^s Descriptio7i of his Voltaic Electric Tele- 

gr^I>^} invented in 1809. 

■ 

"The fact that the decomposition of water may be produced with certainty 
• and instantaneously, not only at short, but at great distances from the Voltaic 
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pile, and that the decomposition may be suatamed ior a eonsiderable time, 
iuggested to me tlie idea, that it might be made sulKservieul for liic purposes 
of transmitting intelligence in a maimer superior to tlie j jlan in common use, 
and w uuM supersede them. My engagements were su< h that I have only 
hevn able to test the pmctirahilify of my plan upon a small scale, and here- 
with subimt, for tlie Academy's publication, an account of the experiment. 

"My telegraph was constructed imd used in the following manner : la 
the bottom of a gla^ rei^ervoir, figure 36, of which A A is a sectional view, 
are 35 golden poin or pins, passing up through the bottom of the glae& 
reservoir, marked A, B, G, Sec, 25 of which are marked witt^ iibt>26-hBHK^ of 
the German alphabetaad the ten numerals. The 35 poioli aie each connected 
with an extended copper wire, aaldficed to Ihem, and mrteiMUii^lhiWlgh tiift 
tube^Eyto the diatant atation; are Iheie addeved (oUm^I^ hiw ^at«t»upa|k 
Ihe wooden bar, KK. Through the fitwt eiid of mdb of UkepfetM, diem is & 
small hole, I, for the reception of two bian {nng, B and C y m of which 
is on the end of the wire connectiDg the positive ipoloi and* die odier liie 
negati V e pole of the Voltaic column, O. Each of tho 35 pla^ am alrmngtod 
upon a sup|M>it of wood, K K, to oonoi^iid with the^ anw^menl of .dm 
35 points at the reservoir, and are letteied accordingly. When dius airan^ 
ed, the two pins from the column are held, one in each hand, and tlie two 
plates being selected, the pins are then put into their holes and the commu- 
nicaiioii is established. Gas is evolved at the two distant corretpoiiding 
points in an instant. For example, K and T. The peg on the hydrogen 
pole, evolves hydfogen gas, and that on the oxygen pole, oxygen pas. 

"in tins way everj' letter and numeral may be indicated at the pleasure of 
the operator. Should tlie following rules be observed, it will enable the 
operator tp commuoicatie as much if not moiey .than can hetdone hy die 
common telegraph. 

^^FiTMt Rule. As the hydrogeo gas evolved isgfMler in^piaDtiQr^tfaaiK lhe 
0]^gen, theiofiire, those letters which, the fonneff gps repKsoalsv'm -nom 
eadljr diidnguiahed than dioae of the kUee, uuL.muiit be a»..iMleiL - For 
eumpley m die woids-a^) oni; em, i^, we iodioale die jettsn. Jv«^ ^ibjr 
the hydnifen; c^m, e, oq die other hand^ by^the'OaygBn.poIek 

^^eeend Rule. To lelegraph two letten ef dw sone aflnie^ vm must use a 
unit, unless they are separaled by the sylieble. For example, the name 
omia, may be telegraphed without the unit, as the syllable ait» k fiist jndi- 
Gated and dien na. The name narmi, on the contrary, cannotbe telegraph- 
ed without the use of the unit, because na is first telegraphed, and then 
comes n», which cannot be indicated in the same vessel. It wotild, how- 
ever, be possible to telegraph even three or in<»re letters at the same time by 
increasing the Ml nnljer of wires from 25 to 50, whii h would veiy much 
aiigment the cost of construcHon and the care of attendance. 
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Third Rule. To indicate the conclusioii of a word, the unit 1 must be 
used. Therefore, it is used with the last single letter of a word, being 
made to follow the ending Ictier. It must also be prefixed to the letter com- 
mencing a word, when that letier follows a word of two (e tiers only. F<w 
example: Sie lebt must be represented Si, cl, /c, that is the unit 1, 
nuut be placed after the first e. Er, lebt, on the contrary, must be repre- 
sented. Er, U, ebj tl ; that is, the unit 1 is placed before the /. Instead 
U \aang the unit, another ugnal may be introdaced, the aom f to indicale 
4he aepaiation of ey Uablee. 

^Suppoee now tiie deoompoeiiig table is utuated in one city, and the pin 
^irangenifliit in anodier, eonneeted with each other by 35 continuous wires, 
extended from city to city. Then the operator, with his Toltaic cdunm and 
pin arrangement at one station, maycommuntcale intelligence to the observ- 
er of the gas at the decomposiog table of the other station. 

**The metallic plates with which the extended wires are connected have 
conical shaped holes in tiieir ends; and the pins attached to the two wires 
of the Voltaic column are likewise of a conical shape, so that when they are 
put lu die holes, there may be a close fitj prevent oxidation and produce a 
■certain connection. It is well known that sli^hL oxidaLioii of the pjirls in 
contact will interrupt the communication. The pin arrangement might be 
so contrived as to use permanent keys, which for the 35 plates or rods would 
require 70 pins. The first key mi?ht be for hydrosr^n A ; the third key f<» 
liydrogfii B ; the fourth key forox}i:eri B, and so on. 

*'Thc prejmraiion and management of tlie Voltaic column is so well known, 
that Utile need be said except that it should be of that durability as to last 
more than a month. It should not be of very broad surfaces, as I have 
{NDDved, that six of my usual plates (each one consisting of a Brabant doUar, 
felt, and a disc of zinc, washing 62 grains) would evolve more gas, than five 
plates of the great battery of our Academy.* As to the cost of construction, 
this model whioh I have had the honour to exhibit to the Royal Academy, 
<Mt 30 llorma One line consisting of d5 wires, laid in glass or earthen 
pipss, each wirauiBulaled with silk, making each wire 2^,8^7 Parisian feet, 
era Qemianndie, or a single wire of 788,886 feet in length, might be made 
less than dOOO florins, as appears iW>m the cost of my short one.'^ 



Sxiraet /rom the Jowmal ih» ProinkUn ^istiiute, voL 20, jh^ 

**Totlie foregoing notice, we append an article published in Thompson's 
Annals of Philosophy, vol. 7, pn^re 162, 1st scries, February, 1816. This 
Article i8fh>m the pen of Dr. John Redman Coxe, of Philadelphia, audit is 

* AcadMDjr of ScImkcs stJiittnieb. 
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believed that the idea of the employment of galvaaisiii, for a telegraph 
which it suggeatSy was then originaL Those, who are acquainted with the 
hifltoiy of the progress of electricity, aa evolved by the ordinaiy machine, 
are aware that experiments had been made vrith a view to its employment 
for a similar purpose; bat from the inherent difficulties of the subject, the 
{Koject had been abandoned. 

"It b not pretended, that the slate of our knowledge on the subject of 
^vanism, was such at the time the foregoing su^gesdon was made, as would 
have enabled any person to apply it practically ; this, if done, will be due to 
the recent discoveries on the subject of electro magnetism; a subject which 
hjis been very successfully pursued by the philosophers of our own country, 
and paiucularly by Piofessor Henry, of Princeton. As some of the phi- 
losophers of Europe are disputing- u|)uti the queHiion of tljc auihoitlup of 
proposition for the employnienf of Galvanic electricity, lelesrraphically, we 
have thoug:ht that it would not be altogether inopportune, or uninteresting, 
lo publish the article above referred to. 

of Galvanism as a Telegraph: in an extract of a Letter from Dr* 
J, Eedman Coxe<t Profisaor of Chemistry^ Philadelphia, 

''I observe in one of the volumes of your Annals of Philosophy, a propo- 
sition to employ galvanism, as a solvent, for the urinary calculus, but which 
has been very properly, I think, oppose<l by Mr. Armiger. I merely notice 
this, aa it gives me the opportunity of saying, that a similar idea was main- 
tained in a thesis, three years ago, by a graduate of the University of Penn- 
^Ivania. I have, however, contemplated this important agent, as a probar 
ble means of establishing telegraphic communications, with as much rapidity, 
and perhaps less expense, than any hitherto employed. I do not know how 
iar experiment has determined galvanic action, to be communicated by means 
of wires ; but there is no reason to suppose it confined, as to limits, certainly 
not as to time. Now, by means of apparatus, fixed at certain distances, as 
telegraphic stations, by tubes, for the decojnposition of icater^ and of metallic 
salts, (fee. regularly ranged, such a key nii<,'^htbe adopted as would be requi- 
site to coinniunicate words, sentences, or fiij^u res, from one station to aimtlif^r, 
and 80 on to the end of the line, I will take another opportunity to enlarge 
upon this, as I think it might sen'e many useful purposes; but like all 
others, it requires time to mature. As it Uikes up little room, and may be 
fixed in private, it might, in many cases, of besieged towns, d&c. convey use- 
ful intelligence, with scarcely a chance of detection by the enemy. How- 
<ever fanciful in speculation, I have no doubt that sooner or later, it will b^ 
rendered useful in practice." 
17 
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have thUB, my dear or, ventured to encroach upon your time, widr' 
fome crade ideas, that may serve to elicit some useful experiments in the 
hands of otheis. When we consider what wonderful lesuits have arisen* 
fiom the fiist trifling experiments of the junction of a small piece of sflver 
. and sine in so short a period, what may not be expected from the further ' 

extension of galvanic electricity : I have no doubt of its being the chiefest 
. agent, in the hands of nature, of the mighty changes that occui around us. 
If the metals are coni|K)un(l bodies, which 1 doubt not, will not this active 
principle comhine those constituent in numerous places, su as to explain 
their metallic formation ? and if such constituents are in tliemselv es aeriform, 
may not galvanism reasonably tend to explain the existence of metals in 
situations to which their specific gravities certainly do not entitle us to look 
for them?" 

RonaUVs Electric Telegraph, invented in 1816. Prom tiie Eticjfclopedict 

BrUamiica^ 7th editioUfj^a^e 662. 

"M. OavtBlIo suggested die idea of conveying intelligence by passing a 
. given number of sparks through an insulated wire in given spaces of time ; 
and some German and American authors have proposed to construct galva- 
nic telegraphs by the decomposition of water. Mr. Ronalds, who has devoted 
much time to the consideration of this form of die teleirraph, proposes to 
employ common electricity to convey intelligence along insuialed and buried 
wires, and he proved the practicability of such a scheme, Ijy insulating eight 
miles of wu c on his lawn at Hammei-smith. In this case Uie wire was insula- 
ted in ilie air by silk strings. But he also made the ti ial with 525 feet of bu- 
ried wire ; wiiii this view he dug a trench four feet deep, in which he laid a 
trough of wootl two inches square, well lined within and without witli pitch; 
and widiin this trough were pi h-< d thick glass tubes, through which the 
wire ran. The junction of the gUiss tubes was surrounded with sliorterand 
wider tubes of glass, the ends of which were s^ed up with soft wax. 

<*Mr. Ronalds now fixed a circular brass plate, figure 37, upon the second 
arbour of a clock which beat dead seconds. This plate was divided into"*^- 
twenty equal parts, each division being worked by a figure, a letter, and a 
preparatory sign. The figures were divided into two series of the units, and 
the letters were arranged alphabetically, omitting J, Q, U, W, X and Z. 
In front of this was fixed another brass plate as sliown in figure 38, which 
could be occasionally turned round by the hand, and which had on aperture 
like that shov.ii in the figure at V, which uoulti just exliibit one of die 
fiirures, letters and preparaiury signs, for example, 9, t', and ready. In front 
i^^' \tOi tliis plate was suspended a pith bail eiectiometer, B, U, figure 3b, from 
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awire D, which was insulated, and which communicated on one side with • « 
a glass cylinder maclniie, and on the other side with the buried wire. At . 
the further end of the buried wire, was an ujiparatus exacdy the same as 
the one now described, and tlie clocks weie adjusted to as perfect syucbro- 
nism as |X)ssible. 

"Hence it is manifest, that wlien tlie wire was charged by the machine 
at either end, the electrometers at both ends diverged^ and when it was 
discharged, they collapsed, at the same instant Consequently, if it was 
dischaiged at tlie moment when a given letter, figure, and sign on the lower 
plaie, figure 37, appeared through die aperture, figure 38, the same figure, 
letter and sign would appear also at the other clock ; so that by means of 
such dischaiges at one station, and by marking down the letters, figures . 
and ngtiB, seen at Uie other, any requured words could be spelt 

<'An electrical pistol was connected with the apparatus, by which a spark 
might pass through it when the sign prepart was made, in order that the 
explosion min^lit excite the attention, of the superintendent, and obviate the • 
necessity of close watching. 

/ ^^Preparaionj signs. A, prepare ; V, ready ; S, repeat sentt iu e; P, re- . 
peat W i l l ; N, fmish ; L, annul sentence ; I, annul word ; G, note figures i 
£, note letters > C, dictionaty.'' 



Electro Magnetism* 

We have now to nodce a discoveiy, which forms the basis of thoee modem 
telegraphs in which the principle of electro magnetism is adopted. The 
following is an extract from the '^Library of Useful Knowledge," in leletioii 
tb'Ihe discoveiy: ^ 
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"The real diecoverer of the magnetic properties of electric curiente was 
H. Oerated, Ph>fetBor of Natoial Philosophy, and Secretaiy of the Royal 
Society of Copenhagen. In a work which he published in the German, 
aboat the year 1813, on the identity of chemical and electrical forces, he 

had tlirown out conjectures concerning the relations subsisting between the 
electric, galvanic and iiiiignetic fluids, which he coaceived might differ 
from one another only in tlieir respective degrees of tension. If galvauisra, 
he argued, be nieroly a more latent form of electricity, so magnetism may 
possibly be nothing more than electricity in a still more latent form ; and he, 
therefore, proposed it as a subject worthy of inquiry, whether electricity em- 
ployed in this, its most latent form, might not be found to have a sensible 
effect upon a magnet. It is difficult clearly to understand what he means 
by the expression of latent states, as applied to electricity, but il may be 

' sufficient for us to know, that in the various endeavours he subsequodtly 
made to yerify his conjectiues, he was led (o such forms of experiment as 
horded decisive indications of the influence of Voltaic currents on the mag- 
netized needle. Yet, even after he had succeeded thus far,it was a matter 
'of extreme difficulty to determine the real direcdonof this action, and it was 
not till the close of the year 1819, that his perseverance was at length re- 
warded by complete success. 

"The first account of his discovery that appeared in England is contamed 
in a paper, which he himself communicated, in Thomson's Annals of Phi- 
losophy, for October, 1S20, vol. 16, page 273 ; and in which the following 
experiments are desci ibed. The two poles of a powerful Voltaic battery 
"were connected by a metallic wire, so as to complete the galvanic circuit. 
The wire which performs this office he called ilir unilin^ wire; and the 
effect, whatever it may be, wliich takes place in this conductor, and in the 
space surrounding it, during the passage of tiie electricity, he designates by the 

• term electric conflict, from an idea that there takes place some continued coUi- 
^on and ueutialization of the two species of electric fluids, while circulating in 
opposite currents in the apparatus. Then taking a magnetic needle, properly 
balanced on its pivot, as in the mariner's compass, and allowing it to assume 
its natural pontion in the magnetic meridian, he placed a straight portion of 
the uniting wire horizontally above the needle, and in a direction parallel 
to it; and then completed the circuit, so that the electric current passed 
through the wire. The mmnent this was done, the needle changed its po- ' 
dtion, its ends deviating fiom the north and south towards the east and west, 
according to the direction in which the electric current flowed, so that by 
reversing the direction of the cuneiit the motion of the needle wtis also re- 
versed. The general law he expressed as follows : 'Tiiat end of the needle 
which is situated next to the negative side of the battery, or towards which 
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the current of positive electricity is foUowing, inimediatelj moves to the 
westward/ 

' The deviation of the needle is the same, whether the uiiiUng wire, in- 
stead of being immediately above the needle, be placed somewhat to the 
east or west of it, provided it contiiMie parallel to and also above it This 
shows that the effect is not the result of a ampie attractive or repulave influ- 
eoce, for the same pole of the magnetic needle which approaches the uniring 
wire, when placed on its east side, recedes from it when placed on its west 
side." 

^'Soon after this important discovety of Oeisled's was made, M. Ampere 
establisbed the second ^ndamental law of electro magnetism, that the two 
conducting wires from the poles of the balleiy, when conveniently suspended, 
aitraeis each oiher ashen they iranamU dectrieal currents moving in the 
same direction , and repel each other when the currenis which t/tey transmit 
have opposite directions. 

"On the 25th Sept. 1820, M. Arago connmiriicated to the French Institute 
the important dii«)overy that the electrical current possesses, in a very high 
degree the power of developing magnetism in iron or steel. Sir H. Davy 
communicated a similar fact to Dr. Wollaston on the r2th of November, 18;^, 
and Dr. Seebeck laid before the Koyal Academy of Berlin a series of exper- 
iments on the same subject " . 

"M. Arago found that the uniting wires of a powerful Voltaic battery at- 
tracts iron filings often with such force m to form a coating around the wire 
ten or twelve times thicker than itself. This attraction, as he found, did not 
origiiiate in any magnetism previously possessed by the iron filing* which he 
ascertained would not adhere to iron, and that it was not a case of common 
electrical attraction, was evident from the fact that copper and brass fib'ngs 
were not attracted by the uniting wire. M. Arago likewise found, that the 
iron filings began to rise before they came in contact with the uniting wire ; 
and hence he drew the conclusion, that the electric currents converted each 
small piece of iron into a temporary magnet In following out this view, 
the French philosopher converted large pieces of iron into temporary mag- 
nets and also siiuall steel needles into pennanent ones, (by employing the 
helix.) Sir H. Davy and Dr. Seebeck obutiued analogous results wiiiiout 
knowing what had been previously done in Fiance. 

"A galvanometer waB first constructed by Professor Schweigjier, of Halle, 
very soon after the fir^t discovery of electro magnetism, and by him called 
an electro magnetic multiplier." 

In the year 1820, Ampere predicted the possibility of making the deflec- 

'j^Dcydopedia Britaniuca, vol. 21, p. 686. 
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tiori of die magnetic needle, by tiie agency of the galvanic 11 aid, serve the 
purposes of trausmittiiig iuteiligetice. In page 19 of his memuir, lie thus 
resolves the problem : 

"As nmny magnetic needles as there are leiters of the alphabet," he says, 
'^which may be put in action by conductors ; whicli may be made to com- 
municate succeniveiy with the battery by means of keys ; which. may be 
-pressed down at pleasure, might give place to a telegraphic conreepondeiioe 
which, would surmount all distance and would be as piompt as writing 
speech to transmit thought.'' 

<<The aesrt st^ in the progress of discoveiy, was that of making magnets 
of exuaoidinary power by means of a galvanic batteiy. This seems to hare 
been fivsl accomplished by Praf. HAoil, of Utrecht, and Pkolmor Henry, of 
Princeton, who was able to lift thousands of pounds weight by his appa- 

IMtUS*" 



The following Extract is taken from a Wor/c on Electro Magiieiism., 
published by Jacob Greeny M, D. Professor of Chemistry in Jefferson 
Medical Chilege, 1827. 

"In the very early stage of electro magnetic experiments, it had been 
sLi^i^^ested, tliat an nxstantaneous telegraph might be constiucted by means 
of conjunctive wires, and magnetic needles. The details of this contrivance 
are so obvious, and the principles on which it is foimded so well understood, 
that there was only one question which could render the result douhtfuL 
This was, whether by lengthening the conjunctive wires, there would be 
any diminution in the electrical effect upim the needle. It is the general 
opinion, that the electrical fluid, from a common electrical batteiy, may be 
transmitted, without any sensible diminution, instantaneously, through a wire 
three or four miles in lengdi. At thie philosophical dinner, as it has been 
called, got up a number of years ago by some gentlemen of Philadelphia, 
en the banks of the Schuylkill, it may be recollected that Dr. Franklin 
killed a turicey with the electric shock, transmitted across the river, a dis- 
tance of more than half a mile ; and Dr. Watson, who wub ulso at tlte pnim 
of making some experiments of this kind, asserts that the electric shock was 
transiiutted, instantaneously, through the length of 12,276 feet. Had it been 
found true that the galvanic iluid could be transmitted in a moment through 
a great extent of conducting wire, witliout diminisliing its magnetic effect, 
then no question could have been entertained as to the practicability and 
importance of the suggestion adverted to above, with i^gard to the telegraph. 
Mr. Barlow, of the Royal Militaiy Academy, who has made a number of 

■ 
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let''s Proposiiiofi. 



Ictde Siiint Aiimnd proposed to establish a 
ussels, by placing along the highway, and 
, about a line or a line and a half diameter, 
e vvitli shelac, upon which was to be wound 
>vered in their turn with a coating of resin, 
to glass tul>es carefully luted up with a re- 
a last envelope in tlie earth, then varnished 
Then, by means of a powerful battery, he 
city to the conducting wire, which would 
te point to an electroscope, destined to ren- 
e, and left to each one to adopt atpleasuie 
ess die words or letters which they might 



successful expeiriments and investigations in electro magnetism, fully ascer- 
tained \hht there was so sensible a diminution with only 200 feet of wire, as 
io convince him at once of the impracticability of the scheme. 

-Ah iKcmsKT is the History of thb 
Tei^graph. a correspondent writing of the 
recent decease at Rliinebeck, N. Y. of Mr. 
Harrison Gray Dyar, encloses a notice of him 
from the Rhinebeck Gazette, thinking por- 
tions of it may interest some of our citizens 
who probably still remember him. We take 
from it theae extracts: 

Bom in Boston on the first of March 1S05, 
he came to New York, and when only twenty- 
one years of age made a successful experi- 
ment iu telegraphing with electric Instru- 
ments, over a considerable length of suspend- 
ed wire, on Long Island in this State, In 1826. 
lo the great case in Kentucky, of Morse and 
others versus Henry O'lieilly-j* in the 
United States Court, the evidence is believed 
to have established the fact that Mr. Dyar 
was the first person who succeeded in the 
practical use of electric batteries for the pur- 
pC66 of telegraphing. 

But the decision of the court in that case, 
ibo established the fact that Professor Mor^e 
wan the first to succeed in giving general 
practical value to the invention, by his appli- 
cation of the "local circuit," so called, wnich 
was necessary for the purpose of telegraphing 
promptly ana economically over considerable 
diBtances, for want of which its introduction 
and use had been delayed for half a genera- 
tion. Even as late *as 1844, the belief was 
Terr eenerally entertained thai the de'^l'm of 
introducing it was visionary and imp 
ble. It is well known that the court, u imc it 
nuttined Mr. Morse's claim for a patent^ as 
being the first to give a general practical 
▼altie to the invention, dia not sustain his 
first patent, but required him to surrender it 
and obtain a reissue upon amended claims, 

rn the grotmd that he bad dafmed more 
a he was entitled to. To Mr. Dyar is un- 
douUtedly due the credit of being a pioneer, 
ind takiiig the earliest and one of tnc most 
Important steps in the introdtiction of this 
wonderful instrument. He was, however, al- 
Dii'Si indifferent to his own claims, made no 
offort to enforce them and showed no jealous- 
ly of the claims of others, or of the honors 
which at last were so justly showered upon 
Profettsor Moise. 

In I82e or 1827 Mr. Dyar, in concert with 
other parties, was takine measures prepara- 
tory to constructing a Une of telegraph be- 
'^•f n Kew York and Philadelphia, but some 
distances occurred which annoyed and 
'^niaied him, and l)eing of a nervous and 
loniewhat excitable temperament, he aban- 
doned the enterprise and, soon after, went to 
Tliirope, where ne spent the greater part of 
/ years of his active life. During a por- 
luii yf these years he was intiraatoly associ- 
ated (in various inventions and experiments) 
with the late Jacob IVrkins of Liondon (a na- 
tive of Newbury port, Mass.), who was the in- 
ventor of the ''Stereotype steel bank note . . . n i 4 u • r. i i iom 
plate," which for many years set at defiance f'aria. t Polytechnic Central Journal, 18S8. 
all the efforts of counterfeiters in this couti f r v 
Having acquired an ample fortune, Mr. i 
finally (about IS-W), returned X<> this 
and made favorable investments in i • 



r's Suggestion, f 

vanism, (Voss, 1829, page 269,) remarked, 
of the galvanic current would be far more 
^ than Soemmering's plan by the decompo- 

ing twenty-four multiplicators should be 
)re8den, and there connected, alternately, 
i^raphic purposes. Indeed, he ventured to 
IT such a connection between the central 
provinces might be arranged as there was 
n the central point of organic structure of 



icto Electricity. 

>vmt of a new bmnch in the science of 
ty ; which Dr. Faraday was tlie first to 
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tion of the magnetic needle, by the agency of the galvanic "fluid, serve the 
purposes of transmitting intelligence. In page 19 of his memoir, he thus 
resolves the problem : 

"As many magnetic needles as there are loLuoosi. LJ)uu6B7r!r,rr/?/////.?J?.".'i88i!.'."»5"' 

•' ^ MJOOChlc. Burl. A Qolner T* 101 

"which may be put m action by conductors ;iggK2S7.«?*f{i^SSk?ng F^^^^ 

municate successively with the battery bv niM.f"f!^.*!."*:!^f::::::..:::::SS l// ••. •.•••^^^ 

, , , ... 1 ' f Bottoo Water Power Co »U 

pressed down at pleasure, might give place tlBoiU,niXi^n;toui;)id^ 

which would surmount all distance and ^v {ii^teraBikki^;;;;;;;;:;:;;;::^';;:;:;;;ffi^^ 

speech to transmit thought." oMichiiiin "OentMi RiiiAiid 

"The next step m the progress of discover)^} JJ^;* wi'njn«ion E*iixo»d...^.^^....66X 

of extraordinary power by means of agalvaiull^ruwm'Xj'uVci'^^^^ 
been first accomplished by Prof. Moll, of Ufr* j^uaMMji^^ 
Princeton, who was able to lift thousands of •«o»icdoaiju 

t Michigan CentnU Ballroad TJH 

iB^ton" w«u>r' po«-^ " Co! .' ! ! ::::"".V'.."S 

• In<lianAi>ulu) ft Clu. it«{lroad 6 

.^^^.....^.^.^...r.^,^,^.^,^.^.^^ ^ .WW (JnK»i> Pacific bs ft 

»«0 Uiilon Pacific Mlnklnx Fund 8s WA 

» Sandusky KaUroad 

The following Extract is taken from a \ avotiom stock 

published by Jacob Green, M. D. Prof esse Wednesday, feb. 24. 

y ' I Hide and Leather Dank 123 

Medical College, 1827. 

) -. ' *!« 

I TraderB Bank Hgu 

"In the very early stage of electro m^iiE'e^JX^'..^^^^^^^ 

^ J , , , J First Bank of MiifiborouKli !.'... V.VV.I22'v 

suggested, that an mstantaneous telegraph ni w*™*"^ ^lew fi«iford iwv 

' ° * I Newmarket Maoof Co...; 5H 

of conjunctive wires, and magnetic needles, i.^.*!^..*::.;::::;::::::;;. ;::;;;-- ' ^^^Jj 
are so obvious, and the principles on which it r"!^*®!*.* ''.'^'^'^.^^f*.*:;;;;^^^^^^^^ iSfJ; 

, , , ^ . , . , I Bo«ton * LoweU B .. .V.'.V.V. SSx 

Inat there was only one question which coi| j^— -^^j^-^ w 

This was, whether by lengthening the coniiJK?!;.'o'2riVM5SSrk^^^^^^^ 

" ,9 Cbe«hiro K. prof V.'.]"""" mi' 

any diminution m the electrical eliect upon tl?cj"»»>ridKe hotm k \\\'.''.''.mii 

" * s Ola tolonr R „ 108*' 

opinion, that the electrical fluid, from a coniiiJi^/^rid^'oi ool^^^;;;-";-^ 

transmitted, witliout any sensible diminution, Ib FufimM Paiace'ca^'c^ *2iy 

three or four miles m length. At die philos«{J{Ji]no?ni»«ti (Oj 7»-^^^ \^i-&B^....'.V.m 

O I OW Cook Couuty (lit) 78, 1885 . lOlttf 

called, got up a number of years ago by soni-ffi S^aJ^^'xSnffihi^J^^^^^ 
on the banks of the Schuylkill, it may be rSiacKSlL^^^^^^^ 

. .„ J / . \ , «W Centnil Pacific I?7..lSL-gold._::::iWjtf 

killed a turkey with the electric shock, transt 

tance of more than half a mile ; and Dr. Wat ScSd^l^ic... . 

- , , . . » Rerere Hank 

of making some experiments of this kind, ^^hA^^wlTx^^S^co " 
transmitted, instantaneously, through the lengi 



, m> 

found true that the galvanic fluid could be trai^iiy ppd'ord 

"> Phil. Wiim & iJaltlmore R.. Ujg 

a great estent of conducting wire, wiUiout dJSC'iSd^iiiiuier ins co 

Aen no question could have been entertainp'^'''^cS?u,'nl?f.!:!:::::::-'-'^ 

_^ - , ins Co V ijl 

importance of die suggestion adverted to aboN^« ' i^r' -'g,, 
Mr. Barlow, of the Royal Military Academy,wS po'rlL'l?^ilVl^^^^^^^^ 



e on. 



succt'ssful experiments and investigations in electro inao-netism, fully ascer- 
lained ihkt there was so sensible a diiniiiuiion with only 200 feet of wire, aft 
$o GCttvince bim al once of the impracticability of the scheme. 



TYiboaUUt^s Proponiim. 

18^, M. Victor Triboailletde Saint Amand proposed to establish a 
coirespoDdence from Paris to Brussels, by phicing along the highway, and . 
.at florae feet deep, a metallic wire, about a line or a tine and a half diameter. 
Me recommended to cover the wire with shelac, upon which was to be wound 
ailk, very dry, which should be covered in their turn with a coating of reaiii. 
TThe whole was then to be put into glass tubes carefully luted up with a re- 
sinous substance and secured by a last envelope in the earth, then varnished 
•over and hermetically sealed. Then, by means of a powerful battery, he 
would communicate the electricity to the conducting wire, which would 
transmit the cunent to the opposite point to an electroscope, destined to ren- 
der sensible fhe slightest influence, and left to oach one to adopt at pleasure 
ihe number of motions to express ilie words or letters which they might 
need." 



Fechtwr^s Suggestion.^ 

'^Fechner, in his manual of galvanism, (Voss, 1829, page 269,) remarked, 
that the electro magnetic effects of the galvanic current would be fiur more 
appropriate for the giving of signs than Soemmering'splan by the decompo- 
sition of water.** 

He suggested tliat wires, having twenty-four nuiltiplicators siiould be 
extended between Leipsic and Dresden, and there connected, altemately, 
with a galvanic column, for telegraphic purp>-( s. Indeed, he ventured to 
prophecy, that probably hereafter such a connection between the central 
point of a kingdom, and different provinces might be arrat^d as there was 
existing in animal bodies, between the central point of organic structure of 
particular membere and nerves. 



Mugndo £leeirieUy, 

We come now to give an account of a new branch in the science of 
electricity, viz. magneto electricity ; wliich Dr. Faraday was the first to 

* Btpoit «f Actdemy of Industiy, Mi. t Polytediiiie Ctntid Jottmal, ISM. 
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discover in the year 1S31. As this species of electricity has been applied 
to several of the plans of electric telegraphs, which we shall describe, it is 
deeiiable that some account should i>e given of its discoveiy, and of the in- 
strument by which it is genecated* 

The following is an extract from ' Daniell*s Introduction to Chemical 
Philosophy" S2d edition, London, 1843. 

**The phenomena of electro magnetism are produced by dectrieUy in 
motion ; accumulated electricity, when noi in moHan^ ezeils no magnetic 
effects. Dr. Faraday early felt convinced that **as every electric current i» 
accompanied by a corresponding intensity of magnetic action at right angles 
to the current, good conductors of electricity, when placed within the sphere 
of this action, should have a current induced through them, or some sensi- 
ble effect produced, equivalent in forc<' to such a current." These con.sid- 
erations, with tlioir consequence, the hope of obtainiiiir electricity from ordi- 
nary magnclisni, stimulated him to investigate tlie subject exporiment/illy, 
and he was rewarded by an affirmative answer to the qncsiiOn proposed. 
He tiius became, like Oersted, the founder of an entirely new branch of 
natural philosophy. 

"If a wire connecting the two ends of a delicate galvanometer be placed 
pandiel and close to die wire connecting the poles of a Voltaic battei3r, no 
effect will be produced upon the needle, however powerful the current 
may be. If the points opposed in tlie two wires be multiplied by coiling- 
the one, as a helix, withiin the eonoolutiona of the other, coiled in the same 
way, both being covered with nlk to prevent metaUic contact, still no effect 
will be discernible so long as the current is tinmtemqfted. When, how- 
ever, the current of (he battery is stopped by breaking the circuit, the needle 
is m(Mnentarily deflected, as by a wave of electricity passing in the same 
direction as that of the main current. Upon allowing: the needle to come 
to a state of rest, and then renewing the contact, a similar impulse will be 
given to it in the coiiUary direction. While the cuirent continues, the 
needle remrns to its stale of rest, fi^in to be deflected in the first dir(M: tion 
by btopj>ing ilie current. Motion may be accumulated to a considerable- 
amount in the needle, by making and breaking: the contacts witii the bat- 
tery in conespondence with its saving. The same effects are produced, 
when, the current being uninterrupted, the conducting wire is made sudden- 
ly to approach or recede from the wire of the galvanometer. As (he wires 
aj^roxiniate, tliere will be a momentary current induced in the direction 
contrary to the inducing current ; and as the wires recede, an induced cur- 
rent in the same direction as the inducing current 

*^Ab this VoUa electric iwihtetion is obviously produced by the transverse 
action of the Toltaic cuiient,in one case, by the mechanheU motion of th» 
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'wiie, and ia the other at the moments of generation and mmihUaiwn of 
the current, Dr. Faraday thought that the sudden mduction and cessation 
of the same magnetic force in soft iron, either by tlie agency of a Yoltaic 
current, or by that of a common ma^et, ought to produce the same results. 
He constructed a combination of hehccs (S) upon a hollow cylinder of 
pasteboard : they consisted of len^ftlis of copper wire, containing, altogether, 
220 feet ; four of these were couiiected end to eiul, uulI then with the g-al- 
VLUiometer. The other intervening four were also connected end to end, 
and then willi tlie Voltaic battery. In this form a slight effect was pro- 
duced upon die needle by making and breaking contact. But wiien a sofl 
iron cylinder, seven-eighths of an iiicli thick and twelve inches long, was in- 
troduced into the pasteboard tube, surrounded by tlie helices, the induced 
current aifected the galvanometej powerfully. When the iron cylinder was 
replaced by an equal cylinder of copper, no effect beyond that of the helicea 
alone was produced. 

^'Similar effects were then produced by ordinary magnets. The hollow 
helix had all its elementary helices connected with the galvanometer, and the ^ 
soft iron cylinder having been introduced into its axis, a couple of bar mag- 
nets were arranged with their opposite poles in contact, so as to resemble a 
horse-shoe magnet, and contact was then made between the other poles and 
the ends of the iron cylinder, by which it was convertedj for the time, into 
a magnet ; by breaking the magnetic contacts, or reversing them, the mag> 
netism of the iron cylinder could be destroyed or reversed at pleasure. 

making magnetic contact, the needle was deflected ; continuing the 
contact, the needle became indilFeKMit, and resumed its fhst position ; on 
breaking contact, it was again deflected, but in the oj i ( ite direction to tlie ^ 
first effect, and then it again became indiiiercnt. Wiien the magnetic con- 
tacts were reversed, the deflections were reversed. Tiie actual contacts of • 
the magnets witii the soft iron is not essential to tlie success of these experi- 
ments, for tlieir near approximation induces sufficient magnetism in the cyl- 
inder to generate the electric current, which affects the needle. The first rise 
of the magnetic force induces the electric wave in one direction; its sudden 
decline, in the opposite. Mechanical motion of a pennanent magnetic pole 
in one direction, across the coils of the helix, will pM>duce the same effect 
as the sudden induction of the magnetism in the soft iron, and its motion 
in the opposite direction will cause a corresponding effect with its annihilar 
tion, when the soft imn cylinder is removed from the helix, and one end of 
a cylindrical magnet thrust into it, the needle is deflected in the same way 
as if the magnet had been fonned by either of the two preceding processes* 
Being left in, the needle will resume its first position, and then being with- 
drawn, the needle will be deflected in tlie opposite direction. On substi* 
IS 
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tuting a small hollow helix, formed round a glass tube, for the galvanometer, 
in these experiments, and introducing a steel needle, it will be converted 
into a magnet, provided care be taken not to expose it to the opposite action 
of the revexBe current; and if the continuity of the conducting wire be bro- 
ken, at the moment when the secondary electric wave is passing through it, * 
a bright spark may be obtained^ 

<*The connection of electro magnetical and magneto electrical phenome- 
na may be exhibited in a very striking way, by employing any of the 
apparatus, by which the rotary motions of the magnet or' conducting toirCy 
are produced by a current of electricity, to generate electric cturents by the 
mechanical rotations of the magnet or wire. For this purpose, tlie galva- 
nometer may be substituted for the battery, and when the wire is made to 
turn round the pole of the magnet, or the pole of tlie magnet round the 
wire, in one direction, the needle will be deflected to one side; and to 
the other by the opposite rotation. Nothing can be better shown ihaiimag- 
neto electric is the converse of electro niiignetic action. 

"Dr. Faraday by rotating a copper disc between the poles of a horse-shoe 
magnet, produced a constant current of electricity in one direction, and de- 
flected the needle of the galvanometer ; one wire being connected with the 
disc, and the other with the arbour. By turning the disc in one direction, 
the circuit will pass from the axis to the circumference ; by turning it in 
the opposite direction, the current will flow from the circumference to the 
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the crank, E. G represents one of the standaida which support tlie axis. 
H is the j)ht(foriii upon which the various parts are arranged. The edge, C, 
of the copper disc, is amalgamated so as to make a j)erfect connection with 
the amalgamated segment, a, to which is soldered a wire, I, leading to the 
galvaDometer. That portion of the disc, B, which is shaded, is not amalga- 
mated. J is (he other wire proceeding from the galvanometer, and both it 
and the axis are amalgamated, at the points of connection. A is the perma- 
nent magnet, with its poles on each side of the capper disc, B, opposite the 
amalgamated portion ci the rim. 

FiQ. 40. 




Figure 40, represents a top view of the instrament H is Che platform ; 
O the dim ; a the segment ; A the pemianent magnet ; J the wire attached 
to the axis, P ; G and G are the two standards. E the crank ; and I the 

wire attached to the sejBfment o. 

Mr. Saxton,* in a letter to Mr. Lukens, dated, London, April 14ih, 1832, 
«fter descriliin^^ Dr. Faraday's rotating disc, figures 39 and 40, says, "I 
have made this experiment in a different way, and succeeded satiafaclorily. 
The method was ns follows: A coil of wire wrapy>r(l witli silk, similar to 
that used in the galvanometer, was attached, by the ends, to the wires of 
• the galvanometer. On passing this roll, backward and forward, upon one of 
the poles of a horse>8hoe (permanent) magnet, or placing it upon and re* 
•moving it from either pole, I have made the needle of the galvanometer to 
^pin round mpidly.'* figure 41, represents Mr. Saxlon's plan. 

• We here introduce to the reader our ingeniou* and acientifie countryman, Mr Josieph Saxlon, 
fimnerly of the United States mint, Philadelphia, but now connected with the Department of 
weinhti wad toMoma, it Waahiiigtoii. who invsnted 1k» int Rotaiy Magneto Iloeteie MMhiiM, 
and which has now been extendTety adoptad. 
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Fia, 41. 




N and S represent the iiorlU and soutli poles of the horse-shoe permanent 
magnet. C is tlie coil of wire, wound round a spool of an oblong sliaj)e, 
through the centre of which there is an opening sutficieriUy I;ii i;e to admit 
either of the prongs of the magnet through it A and B are tlie ends of 
the wire leaving tlie coil, and are connected with the galvanometer. 

Mr. SavtOQ on the 2d of May, 1832, obtained the spark, by the follow- 
ing arrangement of the permanent nuignet and the helix of wire round the 
annature. In relation to this instrument, he thus \\Tites to Mr. Lukens, of 
PhUadelphia, dated, London, May lldi, 1832. Jour. Frank. Int vol. 13, 
p. 67. '^Since my laflt I have heard of a method of producing a speak ftam 
:a magnet, discovered I think by an Italian.* This experiment I made at 
once upon a laige horee-Bhoe magnet, which I am making for Mr. Pef kins 
and his pactnenL One of your loige magnets will answer the same purpose. 
Make a cylinder of soft iron of an inch, or three-fourths of an inch, hi di- 
ameter, and of the usual length of the keeper ; place two discs of brass or 
wood upon this cylinder, and at such a distance apart that they will conve- 
niently pass between the poles of the magnet ; between these wind, say 
fifty feet of bobbin wire, which may be of iron covered with cotton ; let the 
ends of this coil be bent over the ends of the cylinder and brought down 
uiiui they touch the poles of the magnet. The ends should be of such a 
length, tliat on bringing the cylinder to tlie magnet, one of the ends will 
touch, when the cylinder is about half an inch from the magnet, and the 
other at one-fourth of an inch. The cylinder being thus arranged, and in 
contact with the magnet, on drawing it suddenly away a spark will pass be- 
tween the ^d of the wire, and the pole of the magnet" 
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Figure 42 represents the instrumeul as fiist conatruieled by Mr. Saxt^n^ 
H LoiMloa.* A and B are ihe ends of the heiix, surroundii^ the cylin* 

Fig. 42, 



drical bar of soft iron between E and P, filling die cavity wliich has been 
formed out of the solid iron. Tlie size of bar between the collars E and F, 
thus formed, is the same as the projections H and G. The wire, a, proceeds 
frojji the outside of the coil and makes a suitable contact upon tlie prong, A, of 
the magnet : b proceeds from the bottom of the coil, where tlie winding 
commenced and makes a similar contact upon the pioi^, of the perma- 
nent magnet. One wire extends a little further upon the magnet than the 
other, 80 that the shorter one may break its connection sooner than the 
longer. H and G are projections from the aides of the armature, to 
which the handle, D, is secured. Let the armature, with its helix, be. held 
up against the ends of the prongs of the permanent magnet; and the wires 
a and 6, in perfect contact with their req>ective prongs, as shown in the 
figure ; if, while in this condition, the keeper is suddenly withdrawn, a 
«peik will appear at the end of the short wire, as it breaks its contact with 
the prong of the magnet 
jUDr. Saxton, howerer, was sUil Airther successful, the following year, in 

•Mr. Saxton on the 8d of May exhibited his appantiu, and the nuMle of ohtainiag the ej^k 

to Dr. Ritchie, Messrs. Thomas Gill, John Isaac Hawkens and Steadman Whitwell, On tt" 
8th of May he loaned It to Dr. Ritchie, who publicly exhibited it at a lecture, at the London 
UniYeiaity, aod.aiso at the London InsUtutioni f inabuiy.^ 
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oarryiog out an idea which occurred to him on the 6th of Dec^nber, 1882, 
of producing die same phenomena, with a more convenient and poweifai 
rotating instrument.* This new an-aiigement he was able to test on the 
20th of June, 1833, and obtained the spark. On the 22d, he made an un- 
successful attempt, in tlie presence of Prof. Rogers, of Philadelphia, at the 
decomposition of water. On the 30th of June he exhibited it at a meeting 
of the British Association at Cambridge, before Dr. Faraday, Dr. Brewster, 
Prof. Forbes, Dr. Dalton, and many other distinguished and scientific gen- 
tlemen. The experiments made by it were the exhibition of the spark, giv- 
ing shocks, <kc. On the third of July, Mr. Saxton succeeded in decomposing 
water, by adding a little sulphuric acid, and on the 25th of August, he ig- 
nited and melted platinum wire. 

Figure 43 exhibits a side view of the instrument : a, a, a, is a compound 

Fig. 43 




permanent magnet, consisting of three steel plates, put together, side by side^ 
B and C are two wooden supports, upon the platform A A. To these sup- 

• In relation to this instrument, Prof. Daniell makes the following remarks ; "After Dr. Fara- 
day's discovery of VoUa electric ane magneto electric induction, many ingenious contrivances 
were made for exalting the effects and facilitating experimf nts. The most complete arrange-^ 
ment now in u^, was the original combination of Mr. Saxton. 
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porift the magnet is peimanently secured, by a yoke, S, thioogh wiitcb y$tm 
two aciews into llie wooden sopporls below. M ie a crmb bar, into wliioif ^ 
and at ligfat angles with it, are screwed two aims of round soft iron, R, abou^ 
fiye-eigfaths of an inch in diameter, the whole forming the armature or 
keeper of the magnet Upon these two projecting arins^ are placed two 
coils, ly and D, of copper wire, insulated with silk. The whole is very 
securely fastened upon the steel spindle, N, which has its journals in the 
supports, U aiiil B'. On the end of die spindle, N, near the curve of ihe 
mag^net, there is a small band pulley, F, wliich is driven by the band or 
cord of the large wheel, E, and tlie crank, J. Tlie axis of tlie lat^e wheel 
passes lino ugh a long socket, L, in the top of the column, H ; on one end of 
the axis the band wheel is ftustened and on the other the cranlc. By this 
arrangement a very rapid and quiet rotary motion is given to the armature. 

In the column, H, tliere is a socket, into which the stem of the upper 
part of the column, G, is fitted, which admits of tlie lai^e wheel being raised 
or lowered, so as to prevent the band from slipping, and when pibperly ad* 
justed It is secured by the screw, I. O is an ivory hub, sliding over that 
part of the spindle Immediately projecting beyond the cross bar, M. Upon 
this ivoiy hub is a copper disc, C, with a socket, n : 6, Is a needle made of 
platinum, which, with its socket, is nicely fitted upon the end of ib» 
steel spindle, so as to be adjusted to any required angle with the armature, 
and when adjusted to retain its position. The two ends of the two coils, 
which leave the centre of the helices, are made to form a contact with the 
soft iron arms, R R, passing through the coils, D' and 1), thus making the 
circuit complete with the needle upon the end of the spindle, N, by a 
continuous metallic roiuiection of the arms, with the cross bar, M, and 
througli tlie cross bar to the spindle, N, in contact wiiii tlie needle, b. The 
two ends of the two coils, leaving the outside oi the helices, are joined in 
one, and as they pass through the cross bar, M, are insulated from it, by a 
piece of i vor}', inserted in the cross bar. The united wire then passes into and 
through the ivory hub, e, forming a perfect contact with the copper disc, e, 
underneath its socket, n: is a cup of mercury, in which the copper disc, 
e, is always immersed, and the needle, by twice in every revolution of the 
armature. The cup, c^, is so constructed as to rise and fail, by means of a 
slem, i, sliding vertically into a socket, e, of its support, and is secured toita 
posidon by the screw, A. In this way, its proper height for breaking and 
closing the circuit may be easily obtained, when tlie armature is rotating^. 
The proper position for tlie needle, is that in whicli it is just leaving the 
mercury, as the keeper arrives at tlie position, in which its magnetism is 
neutralized. This position is seen at X, where D" andD' are the sides of 
the coils i c tlie copper disc m the cross bar of the armature ^ R Uie arm 
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passing through tlie coil ; and 6 the needle, at that angle which it requires, 
' when the armature is vertical or at its neutral position. It will be observed 
. dial the needle ur juel leaving the mercuiy, eL 



Fia 44. 




Figure 44 represents a top view. N and S represent the north and south 
poles of the permanent magnet. N' and N' is the spindle, parallel with 
the prongs of the magnet, and equidistant from them ; L is the socket of 
the band wheel ; D' and D the horizontal position of the coils ; M is the 
crossbar; h the needle; e the copper disc, and m and n their respective 
sockets ; o the ivory hub ; d the cup of mercury ; A the platform ; and S' 
and S' the yoke through which pass two screws to secure the magnet to the 
wooden support below. 

When the armature is made to rotate, it hecomes a teroporaiy magnet, by 
the laws of magnetic induction, whenever the arms cairying the helices 
come opposite to the poles of the permanent magnet, and when these soft 
iron arms have reached the point at righi angles to the magnet, or vertical, 
iheir magnetism for an instant is destroyed, and are as instantaneously re- 
versed from what they were before reaching that point. They are also 
magnetic, just in that proportion as they recede from or approach to the 
poles of the permanent magnet. 

Hence, first, one arm is the south pole, when opposed to the nortli pole 
of the magnet; and the other arm a north pole, when opposed to the south 
pole of the magnet. But when they have made a half revolution on their 
axis, from their first position, their magnetism is reversed. The arm which 
was a south pole, has become a north pole ; and the arm that was a north 
pole has become a south pole. Thus, by the rotation of the armature, the 
direction of the induced cun-ent in the arms, become changed, as often aa 
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ihey an alt«inaleljr brougfat nipftmbt the pdet cf the peimanent magiief, 
wkidi k iwke in miy reTolutmi of the aimatiire. 

It follows, then, by the laws of magneto induction, that as often as the 
arms become magnetic, tliey induce corresponding opposite electric currents 
in the wire surrounding those arms, provided the circuit of the coils is com- ' 
jrfete. The disc, which is in metallic connection with two ends of the 
wire leaving the coils^ (one from each coil,) i3 altmys immersed in the mer- 
cury of the cup. The needle, iiowever, which is in connection with the 
other two wires from the two coils, (one from each coil,) is not always im- 
mersed, but only when Uie annature is at a certain position in relation to 
Che penooanent niAgneU The circuit then can only be closed when the nee- 
dle is immersed, as well as the disc. Upon inspecting the figure, it will be 
found thai the needle is immersed at the time the arms are passing the poles 
of the magnet, and that when they amre at the vertical or neutral position, 
the needle has jtut broken its connection with the mercaiy, and at that in- 
stant the spark is observed. 

Pkofessor Daniell' observes, that "by means of this magneto electrical ma- 
chine, all the well known effects of Yoltaic cunenls may be very commo- 
^Kously produced. When th^ communication is made between the spindle 
and the revolving disc, by means of a fine platinum wire, instead of the 
dipping points, the wire may be maintained at a red heat ; although the ef- 
fect being produced by alternating currents in oppoate directions, a kind of 
pulsation, or intermission of the light, may be discerned. I p ui making 
the communication between the two mercury cups, by means of copper 
cylinders gnutped in the hnnds^ a continued painful contraction of the 
muscles of the arm takes place, which destroys voluntary motion, and, un- 
der certain circumstances, is perfectly intolerable. 

*^The general expression of these phenomena may be thus stated : when- 
ever a piece of metal is passed, eitlier before a single pole, or between the 
opposite poles of a magnet, or before electro magnetic poles, whether ferru- 
ginous- or not, 80 as to cut the magnetic curves, (or lines, which would be 
marked out by a spontaneous arrangement of iron filings,) electrical cunents 
are produced across the metal, transverse to the direction of motion." 



Dn Pagers Ma^eto Eketrie Muushum, 

This important instrument also depends, for its action, upon the principle 
■discovered by Dr. Paiaday, liiat electricity was developed in conducting 
bodies, wlien they were moved in a certain direction, in the neighbourhood 
19 
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.of peimanent magnels. ' Since Che beautiful and ingenious invention ivliich 
Mr. Saxlon was the firot lo make, no valuable improvements have been 
made in this machine, except thoie introduced by Pkofessor Page. 
The fint important change in th€ machine, was the adaptation of his pde 

changer to the machine, in place of the break pieces, which were used in all 

the modifications up to that lime ; and another equally useful improvement, 
consisted in the arrangement of Uie pcriaaiK tit uuigiiets and armature®. 
Previous to tiiis last iniproveiiient, these niiu liiiieri were constructed with a 
single permanent maernet, and one or more revolvins^ armatures, necessarily 
involving great dijiHidvantiJire?!. l^airp'^ imiiroveuients were completed in 
February, 1838, and shoitiy niter pubiisiied m Silliman's Journal. He was 
also tlie first to suggest the combination of several machines under one 
mechanical movement, as the best mode of augmenting power in this way. 

Tke combined machine y described in DanielTs LUroductimto Chemical 
Philosophy^ as invented by Wiieatstone, about tioo years sfnce^ is t/ie same 
as tJiat described^ and represented by Dr. Pa^e in SilUman^s Journal in 
183& In the same pubUcation, Dr. Page described the anangement of the 
.permanent magnets and armatures, as shown In the annexed figures. The 
adaptation of the pole changer, which, in coimection with this machine, is 
called the Vmtrep^ Dr. Page has given to the public. But as he has never 
allowed the improvement, which consists m the use of two or more perma- 
nent magnets and strwght armatures, to be sold with his knowledge and 
consent, he intends to claim a, patent for the same : It having been decided 
by our courts, that the publication of an invention by the inventor, does not 
aifect his riglit to a patent, provided lie doed not allow the invention to be 
sold and used. 

The figures 45, 46 and 47, exhibit one of Piige's machines with Ins early 
improvements. 

FiL'^ure 45, is a side elevation of the machine. 

Figure 46, is a top view. 

Figure 47, are views of the revolving armatures and coils. 

In Figure 45, representing a side view of the machine, B and B are the 
compound permanent steel magnets, composed of six bars each of the U 
fonn, mounted upon the brass pillars, P, P,P, P, which are fastened, into 
the common platform of the whole machine. Thmugh the platform there 
pass stout rods, R and R, and upwards through two biass straps, above the 
magnets, B and B. These stmpe or yokes secure the magnets from any 
motion by means of the screw nuts. A is a circular case of pasteboard, 
containing the aimaftures and coi]& H is a band wheel surrounding the 
case, for mechanical connection with any source of power that may be used 
U> keep the machine iu mouou. I' and I are two metallic studs, with an 
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Fig. 45. 




aperture passing vertically from the top, to the depth of aa inch, for the re- 
ception of connecting wires, and then, by means of a screw at its side, to 
make a perfect contact. There, are two other studs directly behind them. 
G and J are the two pulley wheels, with their band and crank, by which a 
rapid rotary motion is given to the amiatures and coils. These pulleys are 
supported by the standard. From the bottom of the studs 1' and I, as also 
from those directly behind tliem, proceed wires which are carried along be- 
low the platform, and pass up through it between the pilliar, P, and the 
revolving armatures, to the shaft ; there being one on each side of the axis. . 



Fig. 46. 




Figure 46, represents a top view of the instrument. A is the case con- 
taining the armatures and coils, and H the band wheel. N, S and N, S, 
are the north and south poles of the permanent magnets. S' and S' are 
the yokes by which the magnets are secured to the platform, and thescrewer 
near the poles of the magnets are for the purpose of setting the magnets to 
any required position, laterally, and securing them in it. M and M aretlie 
tops of the two pilliars, which support the shaft of the annature^ and coils. 
The bearings are so made as to allow the apparatus to revolve with as little 
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£rictioi;i as poanble : 3 and 3 repreaont tlui let tciewi agaimi the ends of Um 
mbaSty for ttdjualing the ends of the permaneiit maf^ets; by whkh metm, 
Um anoatiiMs my be allowed to pui very near the enda of the magneti 
-vithqm touchiiif. 6, 7, 8, and 9 an the reoetving studs, by whidi the 
-whca tarn any other hMtniment nuqr be connected with die machine. 
'TbaviBa, in contact with the uniiiep, as before stated, is continued and 
soldered to the leeeiTing stud, 6; in Uie same manner, e,aUa in contact with 
«th(B iniitrep, iscoiuiectfld widi 7; and alsoS w TThe 
imooex in which these wires, a, c, 3, and a, form their contact with the 
lAiaft, is seen at N and P, figure 45, of which 5 and 5 represent a section of 
the shaft and imitrep. 

Pww47. 
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Figure 47 represents tlie revolving armatures and coils, with the case 
taken off C and C are tlie two coils of insulated copper wire, surrounding 
two straight bars of soft iron, represented in the end view by D and D. E 
is the shaft. The two annatures and coils are secured to the two biuss 
ttmpe F, which are themselves fastened updn the shafu The armatures 
are allowed to project through the straps about the sixteenth of an inch. 

On each end of the shaft is attached an unitrepy consisting of two cylin- 
^cal segments of silver, as seen at 5 and 5, figure 45 ; insulated from each 
other, and secured to a cylinder of ivoiy or wood, upon the shaft, so as to 
cevolvo with it The terminations of the coils of wire upon the aimatums, 
4tieaoldeied to the segments of silver, and as the nnitrep turns, it Inrings op- 
pqeito endii of the wires, alternately, upon the stationaiy wiree or con- 
<ductbn^ P and N: (m figure 46 they are represMited by a and e, and 3 
:and a.) The opposing currents of the coils, in each half revolution, are, by 
this contrivance, made to form one continuous current. Hence, the name 
nnitrep (to turn together.) There being two unitreps, and corresponding 
•conducting wires^ and screw cups, the induced currents from the two coils 
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may be eombined id ieveial way», after ibe nuumer of combiniiig eepaiat* 

wires belew the beee board be all properly eonnected with th» 
nceiritig caps, ae keretofove deacribed. - Then let the win from 6, (lepre* 
Mted by docs,) to it, be eomiecied widi the wwe 9 and m/ and also Ch« 
wire 7waAly with the wire 8 and 0. Let one of the united wires be oon*- 
sected with one wire leaving, the ceil of an eleotro magnet; and the other 
nnited wire be joined to the other wire of the electro magnet of the telegraph, 
or any other insnuinait designed to operate by a gidvanic battery. When 
this preparaliQDis ftiiihed, if the amatuies and coiis are made to reirolvo 
rapidly, a powerful current is formed in the induced coils, C aod C, figure 
47, capable of perfoririiug all the experimente generally made by meaus of 
the galvanic battery. 

Dr. Pa?e has made a very inipoi tant discovery in connectioa with this 
machine, not now to be made kiiown ; but, sutfice it to say, the single ma- 
chine which he has now in his possession, on Christmas day, 1844, operated 
Morse's telegraph, through the circuit of 80 miles; half tliis circuit bein^ 
wire, the other half tlie earth. Tliis machine makes an electro magnet 
sustain 1000 pounds^ and melte a plalinum wire one-fortieth of an inch in 
diameter. 



The P^U Oumger.. 

We introduce here a description of an insttument used for revernng the 
direction of the gplyanic current, and iidiich is appl^ in the operation of 
setrml kinds of electric telegraphs. There is a variety of modes by which 
tbe same object is attained, but as this appears the most simple, we have 
chosen it in preference to others. ' 

The following figures, 48, 49 and 50, are three views of the instrument 
as it appears when looking down upon it, in its three changes. First, that 
in whicli the current is broken and tlie needle vertical. Second, in which 
the circuit is closed and the needle deflected to the right. Third, in wliich 
the circuit is closed and the needle deflected to the left. Each figiii e lias, 
in connection witli the pole dhanger, the batter}', or any otlier ii^eiu rator of 
the electric fluid, represented by N and P, utid die galvanometer represented 
by G. In each of the figures, the circles numbered 1, 2, 3, 4, 5, 6, 7, and 
8, represent cups, filled with mercury, let into the wood of the platform^and 
made permanent- The small parallel lines terminating in these cups, re-^ 
prcBepl eofrper wirss or condoetora. 
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' A) figure 48, represents a horixontal lever of wood, or some mswlalamg 
BttbslBnoe, with its axb supported by two standards, B and C, by wliidi it 
can easily vibrate. D represents an ivory ball, mounted upon a rod, in- 
serted in the lever, aiid extending a few inches above it. It serves as a 

handle, by which to direct the elevation or depression of either end of the 
lever. Both ends of the lever branch out, presenting two arms each- 
Through each ami passes a copper wire, insulated from each other. The 
left hand branches support the wires which connect the mercury cups, 1 
and 4, and 2 and 3. together. The right hand branches support the wires 
which connect the cups 5 and 7, and 6 and 8, together. The ends of these 
wires directly over the mercury cups ar§ bent down, so that they may freely 
enter their respective vessels when required. The other wires are perma- 
nently secured to the platform. The position of the lever is now horizonF 
talf and the bent ends of the wires, which it carries, are so adjusted, that 
none of them touch the mercury, consequently, there is no connection 
ftnned between the battery and galvanometer, and the needle is werHeaL 
ivory ball, it will be observed, is directly over the centre of the axis, 
and in that pomtion required to break the circuit Thus, iht wires, 3 and 
3, 1 and 4, 5 and 7, 6 and 8, are each out of the mercury, and the cucuit 
being broken the fluid cannot pass. 



Fia. 49. 




Figure 49 represents those connections- which are fonned when the left 
hand side of the lever is depiessed, immersing in the mercury those wires 
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supported by it. The ball and lever are omitted for the better iospection 
ti the wires. Now the circuU is closed, and the current is passing from 
of the battery, to the mercury cup, I ; then along the cross wire to 4; to 
8 ; to the coils of tlie multiplier, deflecting the needle to the right; then to 
T ; to 3; then t^oog the cross wiie, (which is not in contact with wire 1 aiid 
4,) to 2 ; to the N pole of tlie battery. The arrows also show the direction 
«f the current. It will be observed Aat the cups 5 and 7, and 6 and 8 are 
not now in coimect]on,and consequendy the current cannot pass along the 
wires 1 and 5, and 2 and 6. 

Pia 60. 




Now, if the ball, D, is carried to the right, a new set of wires, figure 50, 
are immersed, an4 those represented in figure 49, as in connection, are taken 
out of their cups. The fluid now passes from P,of the battery, to the mer- 
cury cup, 1 ; to 5 ; to 7; to the coils of the multiplier, deflecting the needle 
to the left ; then it passes to cup S ; to 6 ; to 2 ; and then to the N pole of 
the battery ; the arrows representing the direction of the current. It will 
now be found, that the cups, 2 and 3, and 1 and 4 are not in connection, 
and consequendy the cuneai cannot pass along llie wires, 3 and 7, aiid 4 
and 8. 

Thus, it will appear, that by carrying the ball,D, to the left, the needle 
is deflected to the r/i^/i/ ; then, by carrying the ball to the riirlit, nf^edle 
is deflected to the left ; and that when the ball is brought to the vertical po- 
sition, the needle is vertical. These tliree changes enter into the plans of 
eeveral electric telegraphs, which are to be hereafter described. 



Professor Moneys American Electro MagneUc T^d^m^ymwntodf 1832. 

To our readeiB the pnncijdes and arrangement of Moneys telegraph ha^e 
been fully explained in the fomier part of diis woik. We shall here pra* 

«ent some of tlie evidence of the time of itsinrention. 
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JSxiractfroai a letter from S- F. B. Morse to i/ie Hon. Levi Woodbury ^ SecreUffjf 

oftki 2Vea«tfy, daitd Sept. fglih, 1637. 

^About five years ago, on my voyage home from Europe, the elecCncal 
experiment of Fninklin, upon a wire some four milee in length, wae eami- 
aUy recalled to my mind, in a conversation with one of this pa n e agw s, in 
which experiment it was ascerlsined that the electridiy tmvelled through 
the whole circuit in a time not appreciable, but ai^ttrentlyinstBotaneoiM* 

immetHat^ oeewred to me, ikat if the preaenee eledrietp eoM he 
made visible in any desired part of thi$ drcmt^ it would not be djffSeuU 
to eenetruet (^system of signs by which tntelligenee eoM he intkmtn- 
ncMiaTy tranmitted. The thought, th iis conceived, took strong hold of my 
mind, In the leisure which the voyage affbrded, and I planned a system 
of signs and an apparatus to carry it into effect I Ctist a s{)ecie9 of t} 
which I had devised for this pm iKise, the first week after niy arrival home ^ 
and aithou^li the rest of the machinery was planned, yet, froin the pressure 
of anavailal»ie duties. T was compelled lo postjjone my experiments, and 
was not able to test the whole plan until withi n a fe w weeks. The result 
has leali^d my most sanguine expectations." i"/^ 

The folio wing letters were published in the Journal of Commerce, from 
the originals now in possession of Prof. Morse. 

Letter of the Bon* C. Rivee* 

Senate Chamreh, September 21st, 1837. 

My dear Sir, — I hope yon will find in my nmltiplied and oppressive 
engagements here, an apology for not having sooner answered your inquiry 
on the subject of your Electro Magnetic Telegraph. I retain a distinct re- 
collection of your having explained to me the conception of this ingenious 
invention, during our voyage from France to the United States in die year 
1832, and that it was, more than once, the subject of conversation between 
us, in which I- suggested difficulties which you met and sieved with great 
promptitude and confidence. 

I beg leave to assure you, that it would give us all great pleasure to tenew^ 
hi peraonal intercourse at home, the agreeable souvenics of our acquaintance^ 
and friendly relations abroad. 

I ronahi with great respect, 

Your meet ohd\ serv't, 

W. C. RIVES. 

Prof. S. F* B. Mobse. 
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Nsw YoBK, ^pt. Snfth, 1637. 

Dear Sir— Oq my ttrival here I reeeiveil your letter, calling upon my 
lecoUectKui for what waa said on the aubject of an electric telegm|rfi^ dnr- 
hag the passage fromHavie,oa board of the ship Sully, in October, 1832^ 
I am happy to say, I have a dtstinct remembmnce of your suggesting, as a 
thought newly occurred to you, the possibility of a telegraphic communlca* 
tkm being efibcled by electric wires. As the passage prc^ssed, and your 
idea developed itself, it became ftequently a subject of conversation. Diffi> 
culty after difficulty was suggested as obstacles to its opcjaiiuii, which your 
ingeiiuiiy still labored to remove, until your invention, passing from its first 
cnide state through different grades of iniprovemeiu, was, in seeming, ma- 
tured to an available instrument, wamiiiL'^ only ptitronage to perfect it, and 
call it into reality ; and I siiK ei^iy 'ni^t ili al cirrunistaiices may not deprive 
you of the reward due to tlie invention, winch, whatever be its source in 
Europe, is with you at least, 1 am convinced, origined. 

When you observed to me a few days before leaving the ship, 'Hwlf, Onp' 
tami when ynu htar of the telegraph one &f these daffSf as the wonder of 
the worldy remember, the discovery wa9 made on board the good 
Sulfyf** I, then, little thought, I should ever be called upon to throw into 
the scale, my mite of testimony in suj^rt of your claims to priority of in- 
vention, for what seemed so startling a novelty. 

With my respects and best wishes, 
I subscribe myself, 

WILLUM W. PELL. 

SikMUEL F. B. M0R8B, Esq. 

A subeequent letter from Captain Pell, dated Febuary Ist, 1838, after 
having seen the operation of the telegraph at the University, has the follow- 
ing paiagiaph : 

<*When, a few days since, I examined your instrument, Ireeagmzed in 
it the principles and meekanical arrangements, which, on board, I had 
heaid you 90 frequently explain through all their developements." 

Fiom a letter now in possession of the author, and addressed to him by 
Prof. Morse, we make the following extraa: 

<<In IB26, the lectures, before the New York Atheneum, of Dr. J. F. 
Danii, w ho was my particular friend, gave to me the first knowledge ever 
possessed of electro magnetism ; and some of ihe properties of the electro 
magnet ; a knowledge whioh I made available in 1832 as the basis of rny 
own plan of an electro telegraph. I claim to be the ongmal suggealor and 
20 



Digitized by Google 



154 

r 

inventor of the electric magnetic telegraph, on the 10th of October, 1832, 
on board the packet ship Sully, on my voyage from France to the United 
States, and, CO ;).^^uen^, the inventor of the first, really practicable teU' 
graph m the eleciric principle. The plan then conceived and drawn out in 
fdl its ewential characteristics, is the cm now m sjiccesBful operation. AU the 
telegraphs in Europe, which are practicable, are based on a different prin- 
' cipie, Kody loUhout an exeepHoniy were invented subsequently to mine. 
. . "The thought occurred to me, in a general conversation, as seated at the 
table with the poasengers, in which the experiments of Franklin to ascertain 
the velocity of electricity through three or four miles. The thought at once 
occurred lo me that electricity might be made the means of conveying intel- 
ligence, and that a system of signs might easily be devised for the purpose. 
I ought, perhaps, to say, that the conception of the idea of an ekctrie tele- 
grcq)h^ was original with me at that time, and I supposed that I was the 
first that had ever iissociated the two words together, nor was it until my in- 
vention was completed, and had been successfully operated through ten 
miles, that T , for the first time, learned, that the idea of an electric telegraph 
had been conceived by another. To me it was orisfinal, and its total dia- 
sniiUarity from all the inventions and even suggestions of others, may be 
thus accounted for. I had not the remotest hint from others, till my whole 
^ivention was in successful operation. I employed myself in the wakeful 
hours of the night, as well as in the tedious hours of the day, in demaing 
the HgitSj adapting them to a single circuit of vnre^ and in constructing 
maehinerf wkieh shmdd record the signs t^mm peeper ^ for I thought of no 
plan short of a mode of recording." 

On the second of September, 1837, the author, with several others, wit- 
nessed the firat exhibition of this electric telegiraph, and soon after became 
a partner with the inventor. Immediate steps were taken for constructing 
an instrument for the purpose of exhibiting its powers before the membeis 
of Congress. This was done at the Speedwell Iron Works, Morristown, 
N. J. and exhibited in operation with a circuit of two miles, A few days 
" after, it was again exhibited at die Univei-siiy of Uie City of New York, for 
several days, to a large number of invited ladies and gentlemen. The cir- 
cuit at this time was increased to ten miles. Immediately after this exhibi- 
tion the instruments and ten miles of wire were taken to Washin^on, and 
continued in operation for several months, in the room of the Committee on 
Commerce at the capitol. Its history and progress, after this period, may 
he gathered from the preceding documents, printed by order of Congiess. 
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SehtUing Electric Teiegraph, 

' We make the following eactntet in relation to Schilling's telegraph from 
&e Polytechnic Central Journal, Noe. 31, 32, 1838 : 

* "Baron Schilling, of Caunstadt, a Russian Counsellor of State, likewise 
occupied himself with telegraphs by electricity, (see Allgem Bauzifi::, 1S37, 
No. 52, p. 440,) aiul liad the merit of liaviiig presented a much simpler 
contrivance, and of removing" some of tlie difficulties of the earlier plans. 
He reckoned many variatioiid lo the right, or left, follownig ni a certain 
order tor a telegraphic sign, as, indeed, in fliis manner, the needle was 
strongly varied, and only came to rest gradually, after many repeated vibra- 
tions ; he introduced a small rod of platinum, widi a scoop, which dipped 
into a veaael of quicksilver, placed beneath the needle, and by the check 
given, changed the vibration of the needle into sudden jerks. In oi^er to 
appaise the attendant of a telegraphic despatch, he loosed an alami. How 
much of this contrivance was Schilling's own, or whether a portion of it was 
not an imitation of Gauss and Weber, the author cannot decide, but that 
Schilling had already experimented, probably with a more imperfect appa- 
ratus, before the Emperor Alexander, and still later before Emperor Nicho- 
las, is affirmed by the docjoments quoted.'' 

From the report of the *^Acad^y of Indu^ry," Paris, February, 1S39, 
we make the following extract, in relation to the same subject : 

• **At the end of the yeai , 1832, and m the beginning of 1833, M. Le 
Baron de Schilling constructed, at St. Petersl)iirg, an electric telegraph, 
which consisted in a certain number of platimuu wires, insulated and united 
in a cord of sillv, which put in action, by the aid of a species of key, 36 
magnetic needles, each of which were placed vertically in the centre of a 
multiplier. M. de Schilling was the first who adapted to this kind of appa- 
ratus, an ingenious mechanism, suitable for sounding an ahum, which, 
when the needle turned at the beginning of the correspondence, was set in 
play by the fall of a little ball of lead, which the magnetic needle caused to 
UXL This telegraph pf M. de Schilling, was received with approbation by 
the Emperor, who desired it established on a laiger scale, but the death of 
the inventor pos^ned the enterprise mdefinitely.'' 

Dr. Stemheil in his article <<upon telegraphic communication," published 
hi the London Annals of Electricity, states, "that the experiments instituted 
by Schilling, by the deflection of a suigle needle, seems much better con- 
trived, than the arrangement which Davy has proposed, in which iUumi- 
nated letters are shown by the removal of screens placed in front of them." 

It would appear, that the French report is either incorrect, or liiat M. de 
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Schiliit^ had two plans in coniemplatioa. His j^an as intimated in the 
first and third extracCs, is that of \m\ng; a sinarle needle in the form of a gal- 
vanometer, by means of whicii he made his signals, for instance, one deflec- 
Uon to tlie right might denote e ; two t ; three b : one deflection to the 
ii two three v. His code of signals would then be devieed in this 
manner: 
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If, however, his plan was that ascribed (o him, by the Academy of In- 
dustry, of tising 36 needles and 72 wiies, it was exeeedin^^ly complicated 

and ex pensive J and was similar to thai invented by Mr. Alexander, with the 
exception thai Schiliuig Ui»ed twice the nuiaijier of wires. 



• 7%€ Electro Magnetic Tele^aph of Counsellor Oams and Professor 
William Wel/er, mveniedat Gottingeny lb33. 

The deflection of tlie magnetic bar, by means of the multiplier, throiigh 
tlje ;u{ency of the galvanic fluid, excited by the magneto elecuic machinCy. 
is the basis of their plan. 

Figure 51 represents a side view of the apparatus, used at the receiving 
station : a, a is a side view of the multiplier, composed of 30,000 feet of 
wire, (almost 5} miles,) upon a table, B : n, sib the magnetic bar, weigh* 
ing 30 pounds, from which rises a vertical stem, o, upon which is a rod at 

• From the Pdytecboic Central Journal, 18S8, No8. 81, 82. 
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FiQ. 51. 




e 









right angl«8, sapportiiig a minor, on one end, and ai the other a metaiik 
ball, I, as a coUDlemcting weight to that of the minor. The magnetic bar 
ieen^nded hy a small wire, foslened to the yerticai stem, and at tfietopn 
wound round the spind of the ecrew, i, which turns is the standards, A^'and 
Ji, upon'the platform, A, and which is secured to the ceiling. In the stand- 
ards, h', there is cut' a female screw, of the same gradadon as that upon 
which the wire is wound. By tliia means, Uie magnetic bar may be raised 
or let down, by turning the screw, without taking the bar from its central 
position in the niulti])lit;r : ^ is a screw for fastening the spiral shaft, when 
properly adjusted. P and N are the two ends of the wire of the multiplier. 
G is a stand for supporting the spy-glass, D, and also the case, £, into which 
slides the scale, F. The minror, H, is at right angles with the magnetic 
bar, and presents its face to the spy-glass, D, as also to the scale at £. U 
is so adjusted, that theiefleciion of the scale at E, from the mirror, may be 
distincdy seen by the spy-glass. If the magnetic bar turns either to the ' 
light or left, the mirror must move with it, and if a person is obsernng it 
through the spy-glass, the scale win appear to move at the same time, there- 
by presenting to the eye of the observer another part of the scale than that 
seen when the bar is not deflected. The ilgures on the scale will show in 
what direction the bar has turned, and thus render it distinct to the observer, 
the only apparent object of the nnnor, spy-gla^ and scale. 
For the purpose of generating the galvanic fluid; they use the magneto 
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electric machine. Their plan, being unwieldy and difficult to operate, Ls 
omuted, and in if? stead, we introduce that form of it, invented by Dr. Page, 
which has already been described in figures 4o, 46 and 47. Th^ is aisa 
required for the purpose of making the desired dafleoUons of the magnetic 
bar, a commutator, or pole changer, such as we have describe ih figures 
48, 49 and 50. Figure 51 repfesents that portion of the- apparatus aA the 
receiving' station. The mi^eto electric machine, and the pole changer, 
piopedy connected, are the instruments of the tretnamitHng station. Two 
wires, or one wire and the ground, form the circuit hetween these two sta- 
tions. The machine is put in operation by turning the crank, and the per- 
son eending the intelligence is stationed at the commutator, and directs the 
current through the extended wires -to ^e multiplter of the receiving station, 
so as to deflect the bar to the right or left, in any succession he may choose, 
or suspend its action for any leugih of time. 

*'iiut in llie apparatus for observation, the observer looks into the spy- 
glass, and writes \ip the kind and results of the variations of the nKigaeUc 
needle. In order to have a control of the recorder, let there be a good num- 
ber of spy-erlasses directed towards the same mirror, in which obsen-ers may 
watch independently of each other. Suppose that five variations of the 
magnetic needle signifies a letter. L denotes a variation to the left, and R 
to the right. Then, might r r r r r denote A; rrr ri denoteB; rrrlr de- 
note C ; r r 1 r r denote D ; and so on. In the whole, we obtain, by the difiTer- 
ent arrangements of the five, which are made with the two letteiB,Rand Ijy 
32 different telegraphic signs, which may answer for letters and numbers, 
and of which we can select those where the most changes are intzoduced. 
between r and I, as the most common lettem, in order, in the best poesible- 
manner, to notice the constant variations of the magnetic needle.^' 

The following would be the alphabetical signs, as arranged from the 
above directions : 



A 


rr rr r 




lorY 


llrll 


R 


rrrll 


B 


rr rrl 




K 


Irr rl 


k> or Z 


rrlrl 


0 


rrrl r 




L 


rlrrr 


T 


Urlr . 


D 


rrlrr 




M 


rrlll 


U 


rlllr 


E 


rlrlr 




N 


mil 


V 


Irrll 


F 


1 r r r r 




' 0 


Irlll 


w 


lUlr 


Got J 


1 r 1 r r 




( P 


Irlrl 






H 


rlrrl 




1 <^ 


Urrr 












Numerals. 








1 


rllll 


6 


rll rr 






2 


rrllr 


7 


lllrl 






3 


rlrll 


8 


lirrl 






4 


rllrl 


9 


Irrlr 






5 


lllrr 


0 


Irllr 
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It will be seen, that, by represK^ndng the lettece and numerals with these 
vaiiottsly combined deflections of the ne'edle, words andseaCences may ba 
transmitted. At the end of each letter there is a suBpensioii of the action 
of the bar for a short time, and at the end of a wotd, a still longef pause. 
This plan of an electric tel^^ph was tried for a distance of one mile and 
a quarter, in Oottingen. . Of its further success, we are not informed. 



Experiment of Messrs, T\tyum 4* Ettieyhauseiu'* 

« 

^'MesBBB. Tnquin and Ettieyhausen made experiments with a telegraphic 
line over two streets in Vienna, 1836. The wires passed through the air 
and under the srround of the Botanic garden." 

No otiiei MccouuL appears to have been given of. their experiments than 
that quoted above. 



Mhciro Magnetic Prntimg T^gn^h^ imenied bjf Affred VaU^ Sep- 

tember^ 1837. 

Soon after my connection with Professor Morse as copartner, and at the 
time I was constructing an instrument for exhibiting the advantages of his 
telegraph to a committee of Congress, it occurred to me, that a plan might 
be devised, by means of which the letters of the alphabet could he employe 
ed in recording telegraphic meeaages. I immediately gave it my attentiohy 
and produced the following plan : 

Figure 52 represents a front and side view of the instrument. 

Figure 65 is a top view. 

Figure 66 is a back view. 

1 lie same parts are represented by the same letters in the three views. 
In figure 52, Q,, Q, is tlie platform upon which the whole insUuincnt is 
placed. M and M are wooden blocks sui jKniinfr parUs of the insinnueiit. 
K IS the hehx of tln^ ^ofi iron bar, H, patibuig ihrougli iu centre, and there 
is another coil and bar dneclly beliitid this ; the two making tlie electro 
niiigneU G is iCs armature, fastened to the lever, F, F, which has its axis 
at I, (seen in figure 55, at X, X.) R is a brass standard for supporting the 
lever, F, upon its axis, by means of two pivot screws : a and a are two 
screws passing vertically, through the standard, R, for limiting the motion 
of Che lever, F, F. J is a qnral spriiig, at its upper end, fastened to the 
lever, F, and at its lower end passes through the screw, L, by which it is 

* Fkom (he PolytttGliiue C«ntnl Joufiia^ 
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Fig. 52. 




adjusted, so as to withdraw the armature from the magnet, after it has 
ceased to attract, and for other purposes, hereafter to be explained. N and 
O is a brass frame, containing the type wheel, B', and the pulley, E and U. 
P and P represent the edge of a narrow strip of pa{>er, passing between the 
type wheel and pulley, E. D is the printer, which, at the bottom, forms a 
joint with the end of the lever F and r. B represents twenty-four metallic 
pins, or springs, projecting at right angles from tlie side of the type wheel ; 
each pin corresponding in its distance from the centre of the type wheel, to 
its respective hole, represented by dots upon the index, C ; so that if the pin 
is put in any one of the holes, the type wheel, in its revolution, will bring 
its corresponding pin in contact with it. 

There are 24 holes corresponding to the following letters of the alphabet. 
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A, B, C, D, E, F, G, H, I, K, L, M, N, O, P, Q, R, S, T, U, Y, W, 3^ 
imd the typos aie lettered eccoidiiigly. The eog wheels, T and S, ue a 
peitof the tninof thedock. The lever, F,F, has two motioiis, one up and 
another down, and both are employed by an attachment at the end of the 
lever, r, and in the following manner: figures 53 and 54 repfesent a 
fiont and end view of the roller, E, and printer, D, (figure 52,) enlaiged. 

Ficu 53. Fio. 54. 




D is the printer, figure 53, of the fonn shown by D, (figure 54.) E is die 
foUer over which the paper, P, is carried. A is Uie firontof the type having 
eaiB, A, A, projecting from each side. Through the sides of the printer, 
D,a rod, U, passes, in order to give more finnness to the firame. The rod 
prajects a little on each side of the frame at J, J. These projections slide 
in a long groove in the frames, N and O, figure 52, by which the printer is 
kept in its position, and allowed freely to move up and down. It will be 
observed that the upper parts of the frame, I), D, extends over the top of 
the roller, E, and nearly touch each other, but are so far separated, as to let 
the type, A, of the type wheel, in its revolution, freely pass between them: 
«/', cif, are the sides of the joint, which are connected with tMe lever, F, fig. 
52. From the construction of this part, it will appear that if the printer, D, 
is brought down by the action of the magnet upon the lever, the two projec- 
tions, Ar, ky will come in contact with the ears, A, /j, and bring the type in 
contact with the paper upon the roller, £, and produce an impression. la 
^gure 54 is shown a ratchet wheel, t, on the end of the roller, E, a catch, e, 
und spring, c', adapted to the ratchet. Upon the release of tlie lever, F, fig. 
52, the spring, J, will cany down the lever on that side of its axis, and up at 
r,' which will cause the roller, £, to turn, and consequently the paper, P, to 
advance so much by the action of the catch, e, upon the latchet wheel, a» 
will be sufficient for printing the next letter. 

Figure 55 represents a top view of the machine. S is the bond upoft 
which is wound a cord, sustaining a weight whicji ^Vf^ t|i9- clodc t^ain^ 
21 
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and upon the sanie shaft with it is a co^ wheel driving the pinion, m, on the 
shaft, T; and on the same shaft, T, is another cog wheel, driving the pin- 
ion, n, of the type wheel shaft, I'. K and K, are the helices of the 
lai^e magnet, of which H and H are the soft iron anns. M, M, M, M, 
are the blocks which support (he instrument. F and F is the lever, a 
and a its adjusting screws; x' and x' its axis; k and k are the twa upper 
coils of the two electro magnets at the back part of the instrument for 
purposes hereafter to be described; x is the wire soldered to the plate 
buried in the ground ; p is the wire proceeding to the battery ; c is the con- 
necting wire of the two electro magnets, k and k ; w'xb the support of the 
pendulum ; v is the escapement wheel ; A is the type wheel; D and I) is 
the printer, and B the roller over which the paper, P, is carried. 

Figure 56 represents a back view of the instrument; k^k and k^k 
are the coils of two electro magnets, surrounding the soft iron bars, rf, d 
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and dfd; h and h are the flat ban thiougfa which c^, d and </, d pass, and 
are feetened together by the screw nuts c and c. The nght«hand elec* * 
tio magnel k fosteiied to the bloeks^M and M, by the euppovi,/ and/; from 
"which proceeds a bolt peering between the coili, k and Ar, and the block, 
with a tiiumb nnt upon it, by which the whole is. pennanently flecured. In 
the same manner the left hand magnet is secured to the block, M. R' is 
th» outride portion of the brass ftame containing the clock work. W is a 
standard fastened to R', for supporting the pendulum, Y. X, Y, and I 
are parts common to a chronometer for measuring the time, viz. the escape- 
ment and pendulum. The escapement wheel has 24 teeth, correspt)nding 
in number with the tyj>e on the wheel, and such is the arrangement of the 
parts, that, when the pendulum is upon the point of return, either on the 
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vight or left hand, • type is directly over the paper, and the armatoie, ii 
near the fiiee of one or the other of the magiieti; so that, if an imprawion 
Is to be made with the type, thue broiight to the paper, the pendulum, T, 
ja ready to be held by the magnet at the same time ftom making another 
^ing untn the type has peifonned its office, which wUl be hereafter ex- 
jilained. 

A shows the type aa they are armnged on the wheel. The types are 
: square, and move fteely in a groove, cut out of the brass type wheel. At I 

and 2 are seen flat brass rings, which are screwed to the wheel, and over 
the t)rpe8, confining iLem to their proper places. Z is aspinil spring, of 
"w^hich there is one to each type, by means of which the type is brought 
back to its fonner position, after it is released by tlie printer. Through each 
type tlu It' IS ;t pin, against wliich the inner end of the spirstl spring rests. 
The outer end of the spring rests against the circular plate. W represents 
the wire from the upper hehx, soldered to the metallic frame, R'. The two 
helices of the left hand magnet are joined together, and from the bottom 
helix the wire proceeds to the lower coil of the right hand magnet These 
two helices are likewise connected, and the wire leaves the upper coil at 
Thus the wire is continuous from w to x. From the wire is continued 
to a copper plate, buried in the earth. The frame, R', being brass, the ar* 
l>or of the type wheel, and the wheel iUtelf, and each being in metallic 
contact, they apswer as a continuous conductor with the wire, w, for the 
galvanic fluid. 

The index, c, figure 52, Is insulated from the ftame, N, being made of 
ivcvy. Thera k inserted in the ivory, a metal plate, containing the holes, 
to which is soldered a wire, 9, connected with the back coil, K. The two 
helices being connected, the wire of the front helix comes off at jt?, and 
from thence is connected \\ ith one pole of the battery; from the other pole, 
it is extended to the disumL station, and is there connected with a similar 
instrument. It will be observed, that the circuit is conliiiuon^j except be- 
tween the type wheel and liie metal plate in the ivory. When neither sta- 
tion is at work, the batteries of both are liirown out, and their circuits, re- 
taining in them the magnets of both stations, are closed. For this purpose, 
there is an instrument at each station, resembling in some respects the pole 
changer, figures 48, 49 and 60. If one of the stations wish to transmit by 
reversing his circuit instruments, the battery is instantly brought into the 
<>ircuit. Through the agency of the clock work dhd weight, and die pen- 
dulum, both instnmients are vibrating together, and their type wheeb are 
80 adjusted, that when A type^ of one station, is vertical, the A tjupe^ of the 
other station, is also verticid. Now, suppose one station wishes to traoamit 
to the other, the woid Bosim, for example : he fliat brings his batteiy in the 
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circuit, liien places a meiaiiic pin in the hole of his index, C, marked for 
the letter B. When the tjrpe wheel shall have brought round the pin, cor- 
responding to the type, B, on the wheel, its pin will come in contact with 
the inserted pin of the index, and instantly the circuit is established. The 
fluid, passing through the coib of the magnets, on each side of tike pendu- 
lum, will hold it, and alio pMiuag through the cdU, K, will bdng down 
the lever, F, F, and with it, the printer, D, which, at hevelofore deacribed^ 
in figures 53 and M, will bring the type, with eonsideiaUe foioe, againat the 
paper. The instant the two pins have oome in eontact with the moving 
pin, it is taken out and put in the hole, O, when the same openiilan is per* 
fonned, and in like manner for the remaining lettos of the word. The pin 
can be so arranged, as to be thrown out the instant a complete contact is 
made. 

The ifi])i(lity of tiiis printiiis' process would be as follows: Sup|>ose the • 
pendulum makes two vibrations in a second; that is, it goes from right to 
left in half a second, and returns in half a second. Since, Uien, a single 
lettf»r \9 ijionL'^lit to the vertical position, rf^fidv to hp used if needed, at the 
end of each vibration, it clear, that two letters are brought to the vertical 
position every second, or 120, every minute. This is not, however, the ac- 
tual rate of printing; for, in the woid Boston, the type wheel, after B is 
printed upon the paper, tnn^t malce so much of a revolution as will bring 
the letter O to the paper. This will require 12 vibrations of the pendulum ; 
S will lequira 4; T, 1 ; 0, 18, and N, 28; equal to 57, to which add 6» 
the time required to print each letter, will make it 63. This, divided hy 2, 
gives31} seconds, the time necessary to print 6 letters. If we now lake an 
ordinary sentence, and estimate, in the same manner, the time lequired to 
print it at the distant station, we shall be able to find what number of lettera 
it can print per minute. 

"There will be a dedaration of war in -a few days, by this govemm^t, 
against the United States. Orders have just been received to have all the 
public archives removed to Jaiapa, which ia sixty miles iu the interior, for 
safe keeping.'* 

Here are 184 letters, and would require 2266 vibrations, to which add 
184, the numbf'r of letters would i^ive 2450 half seconds, equal to 1225 sec- 
onds, the time required for printing the menage; or over 20 minutes; the 
rate being six and two- thirds seconds for each letter. 

If, however, a vocabulary is used, with the words numbered, and instead 
of using the 26 letters of the alphabet on the type wheel, we substitute the 
10 numerals, in their place, we reduce the time required for a revolution of 
the wheel, and it is clear that this same message may be uansmitled in 
much Jess time. 
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T!ie followins!" numbers represetiL llie words of the same message, iu the 
numbered vocabulary : 48667, 54717, 4165, 1, 12185,31162,54078, 
25393, 1, 18952, 11934, 6177, 48766,21950,1106,48652,51779,46532, 
34475, 22991, 28536, 4321, 40254, 49085, 22991, 1391, 48652, 39087, 
3845, 41278, 49085, 28536, 54536, 28668, 46008, 31634,25393,48662, 
27326,19865,42813,28692. Here are 42 numbers, and 196 ^ines. To 
196 add 42, the spaces required, and we have 238 impre^ions to make, to 
write the sentence ihua sopreaenled. By cakulatioo, we find Ihece k le- 
' .qiiiied, in ofder lo bring each numeral and apace in ita proper succeaMin^to 

• die veitka! poekion, 1624 vibiatioas of the pendulum, which, at the tale of 
' two to the second, gives the time required to transmit the message at 818 

seconds, or neariy 13 minutes, being at the rale of 18^ letteis per minute.* 
If, however, the vibrations of the pendulum are increased at the rate of 4 
- in a second, then tlie time required for the teiuiSBriseioa of the message wbuld 
be aiuiost 7 minutes, and at the rate of 36§ letters per minute. f If it be in- 

• creased to 6 vibrations per dccoiid, tlien the ume wuuid be 4^ miuutea, and 
■ and at the rate of 55 impressions per minute. 

The iiKnh s ot using the Ens^Iish letter for recoiilinii; telecrraphic mesaagea 
are various, and they may be cia;ssed, as, First, Those wlii( h arc rapid in 
transmission ; expensive in construction, and complicated m maciiinery. 
Second, The less rapid in transmission ; economical in construction, and 
simpie in its machinery. Third, The slow in transmission; less espenaire 
than the first class in construction 'j but compiicated in its machinery. 

To tiw^^rst class, belong those using 26 types, one ibr each of the leltsn 
of the aiphiAiet, and 13 extended wires, from station to station, with moie 
or Urn batteiy. These types are arranged in a row, diiectly over the paper 
which receives the impresBiott, and consequently lequire a strip of pi^ 
some 4 or 5 inches broad. Each type is furnished with an eiectio magnet 
rand lever, answering as a hammer to hring down ttie types upon the paper. 
' As&e types are arranged in a straight line, they would present the Ibttow* 
ing order: 

il^*f wifkof ft fUrcoBiposltorja setting up type is 6^000 ftiis, eqiiivaltiit Id 1S,0S0 
|iMSSp in tni Immus, or 2S pMOM per fliiiiattt. A v«ry quicksndei^iteoinpoattorinftysctiqi 
10,000 in the same time, equal to 10, MO pieces, or SS| pieces per ninule. One ein ii equift- 

lent to about two pie^-es 

f The author has recently devintMl a new plan for printini^ with W^e, in which the pendulum 
' movement is dispensed wiUi, and the mutiun oi tiie type wheel is dependent upon the control 
and foremmest of certain appantiu at tike tmiimitgwg etatioa. Thii conlvalUiig part ii capa* 
tb of (Img to the type wlieid ft aioet la^ novemeii^ a^ 

aetoal tests, the number of btters capable of being pdated* are increased much befond fte 
former p]an, takint:^ the me«9aa;'e alreat^y usedao a& f»— pfft- Still be OOOiillm itiDAliwta 
that mode, now adopted by Profesaor Morae. 
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ABGDEFGH IJ KLMNOPaRSTUTWXYZ 

... I . N . - T 
- ■• - - I •N - - 

. G- . - T 

• E * - L • • 

EG- - R 

A . • P 

H 

. Hero we have the style of this kind of printing. By spelling the letters 
on the first line, then on the second, and so on, the words "Printing Tele- 
graph" can be iiuide out. Those letters which follow eacli other in the 
word, and also follow each other in the alphabet, are placed upon the same 
line, but when a letter occiirs preceding the last, a new line imi?t he taken, 
otherwise the woi (J cannot be read. It will appear, that in this mode, 
sometimes two or three, or four letters, may be printed at one and the 
«aine insauil, where they succeed each other in alphabetical order. This 
plan is extremely rapid for one tn^rument^ but extiemely slow for thirUm 

Bupposing two such instruments are used upon a Ime of 40 miles, and 
tfuppose the wire to cost per mile, fifty dollars. The expense for wire alone 
would be $26,000.. There are other expenses which we will omit in this, 
as well as those {dans which will be described hereafter. Let it be assumed, 
in order to make equal comparison throughout, that the number of succes- 
sive motions of the type lever, in these various plans about to be given, are 
4 to a second. But as this instrument may make, with two or more of its 
levers, two or more impressions per minute, let it be 8 instead of 4 per sec- 
ond. It will then be capable of transmitting 480 letters per minute. "With 
all this, there are many disadvantages, which will be developed as we pro- 
ceed. 

Under the same class, there is another plan, tisins!' the 26 tjrpeg upon the 
ends of as many levers, each lever employing the electro magnet, and the 
line consisting of 13 wires. In this arrangement the types are made to 
■Strike in any succession required by the message, at the same point upon 
the pa^Tf falling back and resuming their first position, afker having printed 
their letter, in order to allow t!ie next type to occupy the same point pcevi'^ 
•oudy occupied by the other. The printing of this plan will appear on pa- 
per as ordinary printing. Thus, Prentino Telegraph. If we suppose 
that 4 hammers, carrying type, can strike the same point hk a second, and 
each resume their original position m suceearion, thus paaniig each odier 
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•without collision, it may print at the rate of 240 letter? per aiinute.* The 
instrument would be a complicated one and subject to derangement. 

To the second class, belong all those which print in letters of an hiero- 
glyphical character. The first plan is that employing one wiie and one 
motion. Under this head, is that of Prof. Morse's. He employs but one 
wive and one eieclio magnet for printing, which haa but one moCioD. Sup- 
pose thia tO'be capable ef operating with the same speed as the preceding^ 
viz. four moti<ni8 per second. The telegraphic alphabet as adopted by Prof. 
Mone require for each letter the following numbcv of motiona of the type or 
pen lever, aa lines require time in proportion to their length, they are ao C8- 
iuuted: A 3, B 5, C 4, D 4, E 1, F 4, G 5, H 4, 1 2, J 6,K 5,L5,M4» 

N3, 0 3, P 5, a5, R4, S 3, T 2, U4, T5, W 6, Xfi,Y5,Z 5. 

If we take the standard number of types for eaeh letter conatkuting » 
printer's case, considering Z as 2, we shall have A 85, B 16, 0 30, D 44,. ' 
E 120, F 25, G 17, H 64, 1 SO, J 4, K 8, L 40, M 30, N 80, 0 80, P 17, 

Q5, R 62, S 80, T 90, U 34, V 12, W 20, X 4, Y 20, Z 2. The whde 

uuiuber of letters are 1177. The number of motions required to transmit 
them would be 3420, to which add, one motion for the time required tO' 
space a single letter, and we have 4597 motions, made in printing 1177 
letters which will make the average number of moiinns to each letter 
3f ? f nearly 4. Let it be 60 per minute, Expense for one wire of 40 
mil f^s, $ 2000. 

Second plan, is that where two wires are used, two magnets, two type le- 
vers, and the telegraphic chaiacteK8,8uch as are represented in table 1, page 30. 
Tlie first three letters require three motions each; the next 16, require ^ 
, each, and the last 7, require 3 each. Taking the 1177 letteis, the motions 
required to tiaDsmit them in the characters of this alphabet, would be, 2195' 
1177 for spaces and would equal 3372, which divided by 1177, would 
give the average number of motions at 2(1 ^f- for each letter, nearly thrqe^ 
or 80 per nunute. Cost of wire $4000. 

7%«ref jiAin, is that using three wires, three magnets, three type leveis and ^ 
, the telegraphic characters represented in table second, page 30, The seven 
, fint would require one motion each, and the lemaindar two each. Taking- 
, 1177 letters, the motions required to transmit them, would be 1917 + 11 77 
for spaces, and would equal 3094 motions, which, divided by 1177, would 
give the average number of motions 2jy^^ for each letter, nearly 2J, or 85 
letters pei nuDute. Cost of wire ^(iOOO. 

Fourth plan consists in usin^ four wires, four electro magnets, four type 
levers, and tlie telegraphic characters of the third, table. The first sixteen let- 

* Mr. Tail invented aa inttroiMnt wilii tb» amtngement' !• yean age, ibr tbe pwrpoaa of 
. pcintiagapaeebas aslMaadalivavad. 
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ters require the time of but one motion each ; the remainder, two each. Usin^ 
1177 letters, the motions required to transniit them would be 1506 -^1X77 
foi fl|MceB, and would equal 2683, which divided by 1177, would ^ve the 
a:r«iBg<e number of motion? iVr ^ot each Letter, neaily 2^, or 103 letteiv 
per minuteb Coet of wire $ 8000. 

Fifth plariy is that of using five wires, fiv e electro raagneCBy five type lerflHy 
and tbe telegraphic characters of the 4th table. The chaiacten would require 
one motion each, equal to 1177 4-1177 for spaces, and would equal 3354, 
which, divided by 1177, would give the average number of motiona, 2 for 
each letter, or 120 letten per minute. Coet of wire # 10,000. 

We now come to the Mrd daes, in which 26 types are used, amng^ 
upon the periphery of a wheel, in alphabetical order, and require to be 
brought to one certain point, where the paper b ready to receive the impres* 
sion of the type, by another anangement, distinct ftom the type wheel and 
and its machinery. Of this plan, is that which has been already described 
111 figures 52, 55 and 56. The estimate is there carried out, ;ii 4 motions 
per second, gives 36J letters per minute. Cost of wire $2000. 

The following table will show the comparative value of these vahous 
methods : 



Letten per Goet IfuBber of Oo Mone't No. 
minate. _•— - 



Ist Class. 



1st plan, 480 
2d « 240 





wires. 


plan. 




#26,000 


13 


780 


1 


26^,000 


13 


780 


2 


2,000 


1 


eo 




4,000 


2 


120 


4 


6 000 


3 


180 


5 




4 


240 


6 


10,000 


5 


3(X) 


7 


2,000 


1 


60 


8 



let plan, GO 

2d " 80 
2d Class. S 3d 85 

4th " 103 
5ih " 120 

3d Class. Ui plan, 37 

We find by comparison thai Moiae's plan, 3, of usmg a sin^e wire, 
with a single instrument, produces 60 chaxacters per minute ; while No. 1^ 
with 1 3 wires, and one instrument, produces 480 chaiactess per minute. Let, 

however, the 13 wires be multiplied by 60, (the number of chareeters which 

a single instrument of the plan, No. 3, can transmit,) the number of char- 
acters which 13 wires, wiUi 13 iiibiiumeiUs would then prcxiuce, are 780 or 
300 more than the single instrument ^ with 1 3 wires. The same compari* 
sons niay be nuuie with the other plans, and it will be foimd that no advan 
tage can be gained by their adoption. 

All electro magnetic telegraphs require as their basis, the adoption of the 
dectro magnet, where recording the intelligence is an object, and it would 
seem, must be applied in a manner equivalent to that mode adopted by 
Prof. Moise; that is, the application of the annature to a lever, and its 
22 
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gle movement produced by closing and breaking the dmiit. It it, ihm- 
forc, safe to assume, that whatever improvement in one plan may be made 
to increase the rapidity of the morements of those parts of the ie^gntph 
' which belong to the electro magnet, are equally applicable to anjr other phui, 
provided too much complication^ already exiadng, does not cottMenict aid 
defeat the improvement 

Some plttne, however, vae an extra agent besidee the electro magnet,, 

• which is emplojed for measuring the time of the lerolnfioa of tfae ' tjrpe 
wheely and the electro megnet is only called in, occasionally, to make the im- 
presston. In such plans die rapidity of communication demands the com- 
bined aedon, alternately, of both magnets. This, of course, increases the 
eompiication, and must certainly l>e considered a departure from other more 

'Simple arrangements. Whatever will reduce the inertia of mechanical 
movements and bung ilicrn to act with an approximate velocity, at least of 
the tluui itself, will increase ilie rapidity of transmission. The more the 
instrumetit is encumbered with the sluggish movements of iiiatenal bodies, 
the less rapid, inevitably, must be its operation, even where several co-op- 
<^rating agents are assistinar, in their respective spheres, to increase the 
rapidity of the motion. Such is the case with the several kinds of letter 
printing telegraphs: very weighty bodies, comparatively speaking, are set in 
motion, stopped, again set in motion, and along with this irregular motion, 
other parts peifoim their functions. There must be a courtesy observed 
among themselves, or matters do not move on as haimeniouslj as could be 
desited. This is not always the case, especially where time is the great 
question at issue. 

All printing telegraphs which use type, arranged upon the periphery of a 
wheel; must have, of necessity, these several movements, viz. the irregular 
levdution of the type wheel, stopping and starting at every division or letter ; 
the movement of the machinery, called the printer; the inegular move- 

• Inent of the paper, at intervals, to accommodate itself to the letter to be 
printed •, the movement of the inking apparatus, or what is not an improve- 
ment li t cleanliness, paper of the character used by the manifold letter writer. 

" So many moving parts, are so many impeding causes to increased rapidity, 
and are, to all iiiteiits and purposes, a complication. 

The requirements of a perl'ect instrument are : economy of constniction, 
simplicity of arrangement, and mechanical movements, and rapidiQrof 
transmission. To use one wire is to reduce it to the lowest possible econo- 
' my. If there is but one movement, and that has all the advantages which 
' accuracy of construction, simplicity of arrangement and lightness, can be- 
stow upon it, we might jusdy infer that it appeared reduced to Hb simplest 
IbmL 
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The instrumem employed by Professor Morse has but a singieiiMnreinent/ 
and that motion of a vibratory character ; is light and siuceptiMe of the 
most delicate stnicturey by which lapidity is insured ; the paper is comtiiiu* 
au8 in its movemeDl, and requiies no aid from the m^^net to caiiy it 

The only object that can be obtamed by vmog the Engluh letters, hutead 
of the telegiaphic letteie, is, that the one k in common use, the other is not 
The one is as easily read as the other, the advantage then is lanciful and is 
only to be indulged in at the expense of 4ime, and complication of machi- 
nery, increasing the expeoBe, and producing their inevitable aceompani* 
ments, liability of derangement, caie of attendance, and loss of time. 



Wheatstone^s Electric Needle Telegraf h, inventek in 1837. 

The following description is taken from a pamphlet, published by T. S» 
Hodson, 15 Cross street, Hailon Garden, London, 1839, for the proprietors. 
It Vi unnecessary to copy the legal and technical wordy mass of the specifi- 
cation, embracing fifty nt'r^e pages of closely printed matter of octavo size. 
A full description will be given, with the accompanying figures, so as to ena- 
ble the reader ftilly to comprehend Mr. WheatBtone*s plan. 

His anangement requires the service of five galvanometen, in every re- 
spect sunilariy constructed as that described by the ilgurss 37, 28 and 29, 
Figure 57 is a representation of his dial, which is also a covering to the case 
containing, in the Ulterior, the five galvanometers and their wires, (shown 
at the opening in the dial board,) and numbered, 1,1; 2, 2 ; 3, 3 ; 4, 4, 
and 5, 6. The coils of the multipliers are secured with their needles to the 
case, having each cxteriorneedle projecting beyond the dial, so as to be ^ 
exposed to view. Of the wires from the coils, five are repieseated as pass- 
ing out of the side of ilie case, on (he left hand, and are numbered 1, 2,3, 
4 and 5. The other five wires pass out on the right hand, and are num- 
bered in the same manner. The wires of the same nmnber as the. galva- 
nometer, are those which belong to it, and are continuous. Thus tlie wire I, 
on the left hand, proceeds to the first coil of galvanometer 1, then to the 
second coil, and then coming off, passes out of the case, and is numbered 1, 
on the i^ht hand. So of the other wires, thus numbered. The dial has 
permanently marked upon it, at proper distances and angles, twenty of the 
letteiB of the alphabet, vix. A, B, D, £, F, Q, H, I, K, L, M, N, O, P, 
R,S,T,V,W,Y. Ontheinaiginof the lowOT half of the dial aromaiked 
the numezab, 1, 9, 3, 4, 5, 6, 7, 8, 9 and 0. The lettais C, J, d, U> X, Z, 
aie not represented on the dial, unless some six of tboae aheady theia mn 
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made to sustain two characten each, of which the specification is silent 
Each needle has two motions; one to the right, and the other to the left. 
For the designation of any of the letters^ the deflection of two needles 
aie required, hut for the nifmerab, one needle only. The letter intended 
to be noted by the observer, is designated, in the operation of the telegraph, 
by the jomi defleeiwn of two needles, pointing by their conveigence to 
the letter. For example^ the needles, 1 and 4, cut each other, by die lines 
of their joint deflection, at the letter Y, on the dial, which is the letter in- 
tended to be observed at the receiving station. In the same manner any 
other letter upon the dial may be selected for observation. Suj^Mse the 
' fint needle to be vertical, as the needles 2, 3 and 5, then needle 4 beings 
only deflected, points to the numeral 4, as the number designed. 

We will now proceed to describe the arrangement of the springs and but- 
tons upon the platform, ^7^7 figure 58, (representing a top view,) by the 
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operation of which, any two needles may be deflected to designate a letter, 
or one needle to designate a numeraL 

Fio.68 




Hie numbeiB 6, 1, 2, 3, 4 and 5, repceeent keys of thin bnm, and tHiudCf 
and aie each listened to a wooden suppoit, B, D>by means of tirosciews. 
These keys are continued under and project beyond, the brass bar, L and 
L, which is supported by two standards, R and R. Whenever these keys 
are not pressed upon, they are each in metaUic contact with the bar, R and 
IBL The-numbers 7, 6, 9, 10, &>c. represent ivory buttons with a metallic 
stem beneath them, ptissing through a hole in the spring, or key, and on 
the lower side of the spring the stem is enlarged, so as to form a kind of 
hammer, designed to make a metallic contaci with the two brass bars, be- 
neath the springs, and represented as supported by the standards, N and N 
and P and P. Each of ilie buttons' have a small wire spiral spring, to 
which they are fastened, and the small spring is itself fastened to the larger 
spring. O represents the galvanic battery, with its poles in connection with 
the two metallic bars, N and P. 

Figure 59 represents a side view of the key arrangement. F is the plat- 
fonn. E the wooden, support of the six keys. H is the larger spring, or 
key, secured to the support by screws, h. The spring is observed to project 
beyond the metallic cross bar, L, after passmg beneath it R is the tnppoti 
of the cross bar, L. N and O are two of the ivory buttons, upon their spi- 
ral qnnngs, a and e. Below the button, O, is a shoulder, formed at upon 
the stem which passes through the spring, H, and another shoulder is form- 
ed by the hammer, u, below the spring. It will be obeerved| that two bufc> 
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1^ 



tons of the same key are never used at the same time. If the button, is to 
be pressed down, the weaker spring, will peimit it to descend until the ii|iper 
ahoulder oomes in c<Mitact with the laiger Epdog, H, when moie prenure ii 
api^ied, and diat spdng is brought down, breaking its contact with the me- 
tallic cross bax, L, unMl tb® hammer, ii, comes in contact with the metallic 
plate, n, upon the support, K, and as the plale, n, is connected with N pole 
of the battery, the connection is formed with it. It will, however, be no- 
ticed, that the button, N, not being pressed upon, trill not, (though it de- 
scends with die larger spring,) be brought in contact with the other plate 
upon tiie support, J, and connected with the pf)si(ive pole of the battery. 
To the end of each spring, a wire, S, is soldered, the purpose of which wiljl 
be shown hereafter. 

Pig. 60. 
ft "b c A e -f 



1 ^ ^ 1 ^ 1^ i jf 1^ 





Figure 60 represents an end view of the key arrangement ; a, b, c, rf, c,/^ 
are the buttons, M and M the metallic cross bar, beneath which are seen tha 
ends of the six larger springs, 6, 1, 2, 3, 4 and 5. R and R are the sup- 
ports of the bar, M and M. G is the platform. W is the support of the me- 
tallic plates, with which the hammers of the little kejs, or buttons, come in 
contact. S the wire leading to the battery. 

Having shown the several parts of Mr. Wheatstooe's plan^ we will proceed 
U> describe the arrangements of two tenmini, as prepared for *f iffwittiFy in- 
telligence. Figure 61 represents the arrangement of one statkm, which w»: 
may siqppose to be PAODiNOfroN. Figure 62 repiesents the plan of the^ 
other station, which we will suppose to be Slouob. Hie distance betwestt 
these two places is .eighteen miles. 
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In %ure 61 , it will be eeen, that a wire is soldered to the end of each of 
tlic bpiings G, iy^'^y 4 and 5, and are respectively connected with the five 
wires of tJie dial, aud ilie common coiiiiiiuiHcaiiag wire, number 6, which 
does not pass throngiuiie dial, nor is connected with any of the galvanom- 
eters. On the right hand side of llie dial, the wires are extended until tliey 
are shown aa broken. From this point to the opposite one, figure 62, where 
tlie wires ap[>ear also iis interrupted, we iiiay suppose 18 miles to intervene. 
The wires here proceed to the dial of tlie Slough station, making their 
proper connections with tlieir respective galvanometers, and from thence aie 
oontinued and soldered to their sprii^ of the key arrangement, with tlie ex- 
ception of wire, number 6, which paaees direct to the key, 6, without going 
through the dial caee. In both figures, is represented the battery, Q, con- 
siBting of SB cups. The wire fmm one pole of the battery is connected 
with the N metallic plate, tlie oth^ wire with the P metallic plale. While 
none of the buttons are pressed down, the battery is not in action, and it 
will also be observed that the circuits are all complete. The action of the 
keys, then, is this, by a single operation to break the circuit formed with the 
cross bar, L, L, and, at the same time, bring titfotfae circuit, the battery, O. 

The following numbers, representing the buttons, are those necessary to 
be pressed down, in order to signal the letters and numerals on llie dial : 

Letters, 



For A, buttons 10 and 17. 
" B, " 10 " 15. 



it 
a 
« 
li 
«( 

(C 
(C 



D, 
E, 



it 
u 
u 
it 
it 
It 
it 
it 



12 
10 
12 
14 

10 
12 
14 
16 



it 



17. 
13. 
« 16. 
« 17. 

u 
u 
u 
tt 



11. 

13. 
15. 
17. 



For M, buttons 9 and 12. 



(( 
u 
tt 
n 
u 
u 
tt 
tt 
tt 



N, 
O, 
P, 

f. 

T 
V, 

w, 

Y, 



U 

u 
tt 
ii 

u 
u 
tt 
it 



11 

13 
15 
9 
11 

13 
9 

11 
9 



(( 
it 
it 
w 

(( 

(( 



14. 
16. 
18. 
14. 
16. 
18. 
16. 
18. 

la 



Numerals. 



For I, buttons 7 and 10 

« 2, «« 7 " 12 

<i 3 (« 7 it 14 

a 4^ « 7 « le 

« 5, « 7 « 18 



For 
u 

u 

u 

it 



6, buttons 8 and 9. 

7, *' 8 « n. 

8, « 8 « 13. 

9, 8 « 15. 
0, *« 8 « 17. 



Tiie direction of die current, when the letter V is to be signalled, is this : 
pressing down the buttons, 9 and 16, at tlie Paddini^toji station, the lluid 
leav^ the battery, O, along the wire to the cross bar, P ; then to die hani- 
mer of the button* 16 ; then to the spring, 4 ; then along wire, 4, to tho 
galvanometer, 4, and through it, deflecting the lower half of the needle to 
the left ; then aloqg the extended wire, 4, to the dial, andgalTanometer^ 4j^ 
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SLOUGH. 




23 
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of the Slough station, deflecUng the lower half of that needle lo the left; 
then to wire, 4, leaving the dial, to key, 4 ; then to the cnm bar, L and 
L ; and along the cross bar to key, 1 ; then to wire, 1 ; then to galvanom- 
eter, 1 ; and through it, deflecting (he lower half of the needle lo the right; 
thence it proceeds along the extended wire, 1, to the Paddington elation ; 
entering the dial to the galvanometer^ 1, defleclii^ the lower half of the 
needle to the right ; then akmg wire» 1, to the key, 1 ; then to hatton, 9; 
then to the cnm bar, N, beneath ; and then to the negative pole of the balp 
tery, O. It will be oheerved, that the needles of both stations, thus deflect- 
ed, point lo the. same lellor, Y. in Mr. Wheatstone's aiTangement,but one 
person can transmit at the same time, although he uses six extended wites. 
One must wait while the other is transmitting. 

If a numeial is to be signalled, it is obvious, that but one galvanometer 
is needed. We will, therefore, suppose tliat the needle, 1, is vertical. 

Let tlie buttons, 7 and 16, be pressed down, at tlie Paddington station. 
The current tiien leaves the positive pole of the battery, O, to the cross bar, 
P; then to the key, 4; then along wire, 4, to galvanometer, 4, deflect- 
ing the lower half of the needle to the left; from thence to the Slough sta- 
tion to galvoiiouieter, 4, defleciijig the lower half of the needle to tlie left ; 
then to wire, 4 ; then to key, 4 ; then to the cross bar, L and L, and aloi^ 
it to key, 6 ; then to wire, 6, and along the extended wire to the Padding' 
ton station, to key, 6 ; then to the cross bar beneath the button, 7 ; then 
to the negative pole of the battery, O. The needles, 4. and 4, of both sta- 
tions, are simultaneotisly deflected, so as to point to the flgiire, 4, on the 
maigtn of the dtaL 

In this manner the circuits required for each letter and niimeml may be 
traced out Now, suppose the message to be sent fiom the Paddingtoni 
stadon to the Slough station, is tliis, **We have nbt the sneht and 
THET ARB ovus." Tlie opcTBtor kt Paddington presses down the bulSoos, 
11 and 18, for signalizing u[ . n the dial of the Slough station, the letter W* 
The operator there, who is siipposed to be constantly on the watch, observes 
t})c two needles pointing at W. He writes it down, or calls it out aloud, to 
another, who records it, laknig, according to a calculation given in a recent 
account, two seconds at least for each signal. Then the hnUoiis, 10 ;md 
13, are pressed down, and the needles are observed to point at K , and so 
for the remaining letters of the sentfuce, U excepted, which has no letter 
on the dial. 

The peculiarity of Mr. Wheatstone's plan, is, the employment of six wires 
for <me ifudependeni line of communication. Th e use of five galvanometers^. * 
with their needles, by the deflection of which, 30 letten and numerals aie 
pointed out The messages are not recorded by the mstrument itself, but 
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it is necessary that a person be constantly observing the successive move* 
ments of the needles, and note them down as they point to the signal. This 
plan was invented in 1837, and as Prof. Wheatstone took out letters patent 
in the United States, in 1840, for this airangenient, it is a fair inference, 
that at that time, this was his simplest and most perfect method. 



SteinheiVs Electric Telegraph, 

Description of the magneto electrical telegraph, erected between Munich 
and Bogenhausen, in 1837, by Dr. Steinheil,* Professor of Mathematics and 
Natural Philosophy at the University of Munich, taken from the Annals of 
Electricity, Magnetism and Chemistry, conducted by William Sturgeon, 
London, April, 1839. 



Fig. 63. 




A, A represents a vertical section, through the centre of the coil of cojiper 
wire. C is the interior brass frame, round which the wire is wound. B 
and B are the sides of the frame ; I, I, 1, I are four bra^ tubes, soldered to 
the interior brass frame, and passing through the centre of tlie coil to its ex- 
terior, with a screw cut in the end of each ; D and D are two permanent 
magnets movable on their axis, a and b. These spindles, a and 6, on each 
side of the magnets, pass up the hollow of the tubes, and having their ends 

• Steinheil in the account he gives of his own telegraph, says, "Gaufss mentions a conimuni> 
cation from Humboldt, according to which Belancourt, in 179S, established a communicatioD 
between Madrid and Aranjuez, a distance of 2G miles, by means of a wire, through which & 
Leyden jar used to be discharged, which was intended to be used as a telegraphic signal." 
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pointed, enter the centre cavity of the four thumb screws, J, J, J, J, by 
which they are supported, and dehcately adjusted, so as to move easily and 
freely. L and L are the ends of the wire leaving the coil. H and K are 
two ink holdei-s, attached to the magnets, which will be explained hereafter. 

Figure 64 represents a horizontal section of the coil, and magnets D' and 
D', as above described, together with the other arrangements of the instru- 



FiG. 64. 
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ment for receiving intelligence. The magnetic bars are so situated in the 
frame of the multiplier, that the nortli pole, N', of the one, is presented to the 
south pole, S', of the other. To the ends which are thus presented to each 
other, but which, owing to the influence they mutually exert, cannot well 
be brought nearer, there are screwed on two slight brass arms, supporting 
little cups, H' and K'. These Uttle cups, which are meant to be filled with 
printing ink, are provided with extremely fine perforated beaks, that are 
rounded ofl* in front. When printing ink is put into them, it insinuates it- 
self into the tube of their beaks, owing to capillary attraction ; and without 
running out, forms at their apertures, a projection of a semiglobular shape. 
These little cups are seen at H' and K', and in figure 63 at H and K. The 
horizontal section shows, also, the position of the magnets in the instrument, 
with the beaks of the pens near the continuous band, or ribbon of paper, E, 
which is brought in front of the pens vertically from below, over a small 
roller, F. The paper is supplied from a large roll on a wooden cylinder, upon 
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which is a cog wiieel, and connected with a train of wheels and a vane, to 
regulate the rate of supply. The paper is drawn along before the pen by 
being wound upon a cylinder, concealed by the paper, and on the canui 
shaft with the barrel, M, iiqpoii whieh is wound a cord supporting a weiglitf.. 
K> below. The abaft m supported in the etaodards, o and o, which are 'fie- 
tened to a plate of braoB, P and P, also secoyred to the platlbciii of the inalnir 
nuBBt. The barrel levolvea in the direction of the anow upon k, 

Whm the eleotrioity ie tmnamitted thiougfa the coil of the indicator, bodk 
laagfwtic faa»; W and !>', ouike ao effort to turn in a simikr direction upon, 
their yeitical aade, a and h. One of the cups of ink, therefore, advaoees • 
towvids the paper, while the other recedes. To limit this action, two platiBs, 
V and y-, are ihstened at the opposite ends of the free space, allowed for 
the play of the bais, and against which the other ends of the bars press. 
Only the end of one bar can, therefore, start out from within the multiplier 
at a time, the other being reLaiued ni lis place. In order to brln^ the mag- 
netic bars back to their original position, as soon as tlie deflection is com- 
pleted, recourse is had to two small movable mag-nets, a |x>rii<)ii of which is 
seen at N and S, whose distance and position are to be varied tdl iliey pro- 
duce the desired effect. This position must be determined by experiment, 
inasmuch as it^lepends upon the intensity of ilie current called into play. 

Having described the instrument, ilA operation is as follows: At tlie 
transmitting station is the pole ehanger, such as we have described in iig- 
ursB 48, 49 and 60, and the magneto electric machine such as is described in 
ffguies 4£», 46, and 47, and are properly connected, and in the circuit with the 
instrument of the Teemmng station, such as we have jttsi described. For one 
singjie circuit, one wire extends from the transmitting to the receiving station, 
the return half of the circuit is the earth. Thus the current passes from the 
generator along the extended wire to the receiving station, and to the copper 
{date, then returns through the ground to the copperplate of the transmitting 
station, to the pole changer and tlie magneto electric machine. Thus the 
circuit is complete. 

It is clear, from what has preceded, that when the pole changer is thrown 
to the lef> side, (the machine being in operation,) the fluid is made to pass 
in the direction of the arrows, shown at P and N. Then tlie N' pole of the 
left hand magnet advances with its pen, K', to the paper, E, and a dot is 
made, and the S' pole of the right hand magnet recedes with its pen, H, 
from the paper, until the other end of the magnet strikes the stop, V^ Now, 
if ^e letter to be formed, requires two dots in succession from the same pen, 
the circuit is broken, and the fixed magnets, N and S, bring back the de^= 
fleeting magnets, jy and ly, to their former position, when the pole changer 
is again thrown to the left, and the megnels are deflected in the same man- 
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ner as at first. Thus two dots are marked upon the paper, on the Hght 
hand line. But, now, let the pole changer be thrown lo the right hand 
flide, and the cnrrent is reveraed. The N' pole of the left hand magnet, 
with its pen, K, recedes from the paper until it strikes the etop, Y, and the 
Spole of the right hand magnet, with its pen, H', advances lo the paper and 
makes ita dot upon it on the ^ hand line. The pole changer i« then in* 
atantly broiigiit to the middle position, and the magnets resume dieir natu- 
lal place, by the assistance of the stationaiy magnate, N and S. The aign 
which has been marked upon the paper during this operation ia ■% and rep- 
resents -9. 

The following represents Mr. Stetnheil's telegraphic alphabet: 



A B O. E F O R CH SCH I K L M IT 



R S T V W 



8 



Mmatan** Blecirk Telegraph, 

"la 1837, M. Maason, Professor of Philosophy at Caen, made trial of an 
electric telegraph, at the college of that city, for a distance of about 600 
metres. He employed, for developing the galvanic current, an electro mag- 
netic apparatus, similar, on the contrary, to that of Mr. Pixli, and made it 
tM^t on magnetic needles placed at two ends of the circuit. Since that time, 
however, M. Masson has endeavoured to simplify and gradually improve 
liict appamtns."* 



D<m/^a Needle and Lam^ Telegraph. 

The following extracts from the London Mechanic's Magazine, vol. 28, 
page 296 and 327, 1837, is all the description we are able to find in rela- 
Xion to it : 

. "There is a case, which may serve as a desk to use in writing down the 
•R«p«t of lh» Am4«^ oriaMry, Mi, 18St. 
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ii\tellig"encc conveyed ; and in this, tiiere is an aperture about sixteen incheff^ 
long, and three or four wide, facing the eyes, perfectly dark. On this 
f^gnalfl AKieftr as luminous letters, or combinations of letteiB» with a neat- 
ness and rapidity almost magical. The field of view is so coofinady thai 
tk» fltgnali can be easily caqght and copied down without the necessity eveB 
ol ittinmg the head. Attention, in the fixst instanoe, is called by three 
slnrtEes on a little bell ; the tenninatioii of each word is indicated by a siofla 
stroke. There is not the slightest difficulty in decyphering what is intend- 
ed to be conununicaled.'' ^ 

E:eiraet from page 327. 

"In front of the oblong trough, or box. described by your correspondent, a 
lamp is placed, and that side of the box next the lamp is of ground glass, 
tlirough which the light is transnutled for the purpose of illuminating the 
letters. The ohifwg- box is open at the top, but a plate of glass is inter- 
posnd between the letters and the spectator, through which tlie latter readg 
oH the letters as they are successively exposed to his view. At the opposite 
side of the room, a small key board is placed, (similar to that of a piano forte, 
but soMiIler,) furnished with twelve keys; eight of these have each three 
letters of the alphabet on their upper surftces, marked A, B, C ; D, E, F ; 
and so on. By depressing these keys in various ways, the signals or letters 
aie produced at the opposite desk, as previously described, how this is affect- 
ed Is not described by the inventor, as he mtimated ifaat the constraction of 
certain parts of the apparatus mttst remam secret. By the side of the 
key board, there is placed a small galvanic baUery, from which proceeds 
the wire, 25 yards in length, passing round the room. Along this wire the 
^ock is passed, and openites upon that part of the apjmmtus which dis- 
closes tlie letters or signals. The shock is distributed as follows : The under- 
side of the signal keys are ef\< h furnished with a small projecting piece of 
wire, which, on dcpre. si[i'_r (he keys, la inade to enter a small vessel, filled 
with mercury, placed under the outer ends of the row of keys; a shock is 
instantly communicated along the wire, and a letter, or signal, is as instantly 
disclosed in the oblong box. By attentively locking at the effect produced, 
it appealed as if a dark slide were withdrawn, thereby disclosing the illumi- 
nated letter. A slight vibration of the (apparent) slide, occasionally obscu- 
ring the letter, indicated a great delicacy of action in this paK of the contri- 
vance, and although not distinctly pomted out by the inventor, is to be 
accounted for in the following manner: when the two ends of the wire of 
die galvanic apparatus are brought together, over a compass needle, the 
lotion of the needle is immediately turned, at right angles, to its fonner 
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position ; and again, if Liie needle is placed with the north point southward, 
and the ends of the wire again brought over it, the needle is again forced 
rouod to a position at light angles to its original one. Thus, it would ap» 
pear, thai the slide or cover over the letters, is poiaad similarly to the com- 
miNi. needle, and that by the depwBBion of ihe keys, a shodkisgiven in such 
a way as to oanm a motioa from right to left, and viet tena^ diaoMng^ 
those letteiB, immediately, nnder the needle m opcmied upon;'' 

*■ • » 

Alexander's Electtic Tdegraph, from the ( Scotsmen) Mechanic's Mt^a- 

zitte, Nov. 1837. 

' '^A model toilluttiatethe nalme and powew of thb machine vaa exhibit- 
ed on Wednesday evening at the Sodety of Arts in Ediidmi|^. The 

model consists of a wooden chest, about five feet long, three feet wide, three 
feet deep at the one end, and one fool at the other. The width and depth 
in dus model are thusr which would proltahly be found suitable in a work- 
ing machine, but it will be understood diul th*; length in the machine may 
be a hundred or a thousand miles, and is limited to five feet in the model, 
merely for convenience. Thirty copper wires extend from end to end of 
the chest, and are kept a|mrt from each other. Atcmeend (which, for dis^ 
tinction's sake, we shall call the south end) they are fastened to a horiaeft- 
tal yne of wooden keys, preciaely atmilar to thiwe of a piano - forte ; at the 
other,.or north end, they terminate cloee to thirty amall apertaree, ei|ually 
distributed in six rows of five each, over a screen of three leet square, whkh 
forms the end of ihe chest Under these apertures on the oulaide, are 
painted, in Mack paint, upon a white ground, the twenty-six letters of tha 
alphabet, with the necessary points, the cobn, semicolon, and full point,, 
and an asterisk, U> denote the termination of a word. The letters occupy 
spaces about an inch square. The wooden keys, at the other end, have 
also the letters of the alphabet, painted on thein in the usual order. The 
wires serve merely for comimmicatioa, and we shall now describe the appa- 
ratus by which they work. 

This consists, at the south end, of a pair of plates, zinc and copper, form- 
ing a galvanic trough, placed under the keys ; and at the north end, of 
thirty steel magnets, about four inches long, placed close behind the Iettei» 
painted on the screen. The magnets move horizontally on axes, and are 
poised within a fiat ring of copper wire, formed of the ends of the commii- 
nicating wires. On their north ends they cany small square bits of black 
piq)er, which project in front of the screen, and serve as opercula, or covers^ 
to conceal the letters. When any wire is put in communication with tha 
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trough at the south end, the galvanic influence is instantly transmitted to 
the north end ; and in accordance with the well known law., discovered by 
Oersted, the magnet at the end of that wire instantly turns round to the right 
or left, bearing witli it the operculum of black paper, and unveiling a letter. 
When the key, A, for instance, is pressed down witli the finger at the south, 
end, the wire attached to it is immediately put in communicatioa with the 
trough ; and at the same instant, letter A, at the north end is unveiled, hf 
the magnet turning to the right, and withdrawing the operculum. WbflBr 
the inger is removed from the key, it spdngs back to its place ; the conw 
munication with the trough ceases ; the magnet resumes its position, and 
the letter is again covered. Thus by presdng down with the finger, in snc» 
ceetion, the keys eonesponding to any word or name, we have the letlen 
fimung that word, or name, exhibited at the other end ; the name Vio- 
TOMA, lor inalance, which was the maiden effort of the telegraph on 
Wednesday eveninf^." 

The above description is lU that we have been able totibtain in relatioB 
to (his plan of an electric telegraph and here introduce) figure 65, to illu8> 

Fick 65. 
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teate it. The 30 needles are represcntetl on the screen, each canying ft- 
shade, which conceals the letter when the needle is vertical. The needle 
belonging to the letter F, is, however, deflected, and the letter is t xj)osed. 
The screen is supposed to be at the receiving station. To the It Ji Imnd of 
the screen, 30 wires, e f , are seen joined to one, a ; the other 3U wires, 
are seen below the screen. These wires may be sujqpoaed to extend many 
miles, and to be joined with their corresponding wires, c, and aJso 9, of 
<he transmiiiing station, where it will be observed, the wire, c, connects 
with the battery at one pole, and from the other pole a wire is contimifd 
and soldered to the metallic plate, o, o, whioh extend under »11 the 30 kejps, 
i, i. These keys ate each insulated, at their extreniity, by bemg fastened 
to a woodra standard, L, L, to which a wire is aoldered. Now, suppose 
the key, P, if pressed down, (tho sixth key from the left,) the fluid then 
pasBss firomthe battery, B, through ikt wire lo o, the plate; then tothek^ 
in contact with it; then to its wire, maiked by the anow ; thence thioiugh 
the extended wire to its corre s ponding wire at the recnvtng station, denoted 
by the arrow ; then through tfie coils of the multiplier, deflecting the needle, 
F ; then returns through its wire, at the left, to the common wire, a ; then 
tlirougli the extended wire to C, and the batlery, of the transmitting station. 
In this manner any letter upon the screen may be indicated. 



Esiraet frvm the Report the Aeadem^ ^.fiuAtffry, t» refermce to m 
auggesOon 9f M. Amyot of an Eleetrie Tdogrqph, 

'*1L Amyot announced, in a letter addressed to the Academy of Sciences, 
hi April, 1838, that he ako proposed to construct an elecitic tel^gnph. It 
was to consist of a single current, which would move a single needle, which 
needle would of itself write on paper, with mathematical precision, the cor- 
fespondence which might be transmitted to the other extremity, by a simple 
wheel on which it should be written by means of points, diflerently spaced, 
the same as they are on the barrels of portable organs. In order to send 
any news then, he required to write, by means of movable cfaamcters, which 
must be constructed in a certain maiinei , and immediately it would be re- 
peated and transcribed at the place where he wished to address it, on prq)er, 
which could be put into the hands of persons specially employed to tmusmit 
despatches. But all that method of execufion, which it seems ought to 
move as clock work, not having been sutficientiy ciescribed by the author, 
the most vague uncertainty yet reigns as to the true construction of that 
apparatus, which appears to us lohave been for M. Amyot, rather the occa- 
akm, than the end, of this communication ; for indeed he attempted to 
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mcike the possibility admitted of establLshing a universal telegraphic laa* 
guage of his invention." 



Edwctrd Davy^a Electric Telegraph,* 

The following description of Mr. Davy's telegraph is taken from his spe- 
cification and drawings, pnblisined m the Repertory of Patent Inventions. 
Although the specification has given the basis of his plan, yet the descrip- 
tioa contained therein, and the drawings representing his plan, are so ob- 
leure and deficient, that to have given it to the public in that form, would 
have represented it as perfectly impracticable. He has failed to state the 
Ihe number of signala which it is capable of giving. He has committed 
great enon in the anangement of his wires for producing signals. He has 
introduced two keys, which produce the same signals as two others in the 
same arrangement. He has employed three extended wires for communi- 
cating ikom one station Co another station, and by his anangement of them, 
eould not have obtained more than four signals. He has also very obscucdy 
deseribed his escapement, by which liis marking cylinder is made to ad- 
vance one division at a time for receiving the signals. This latter diffi- 
culty, however, we have been enabled to clear up, by a description of it n\ a 
work published by Mr. Bain. Notwithstanding the imperfections and ob- 
scurities of his specification and drawings, we have endeavoured to carry out 
his plan, and give it a practical shape, perhaps, as Mr. Davy originally de- 
signed it. 

As it is now described, there are 26 signals, or marks, indicating letters. 
The employment of four wires instead of three, or if Mr. Davy chooses to 
use for tlie common communicating wire the ground, which is perfectly 
practicable, it will reduce the number to tluee, the number he has specified. 
We have introduced one key more, and so arranged the twosupeifluous keys 
as to make them available. With this preliminary, we will proceed with 
the description. 

Figure 66 represents a top view of the arrangement of the wires, mercury 
cups, and batteries of the ifxmsnUtting station. The close parallel lines 

represent the wires, of which D, A, B and C are those which proceed to the 
receiving station. 1', 2' and 3' are the three batteries, of which, P and N 
are their respective poles. The siuall circles formed at the termination of 
the wires, and marked 7, 1, 10, 2, 20, <fcc. are mercury cups, in which the 
terminating wires are immersed. The wires 1 and 20, and 2 and 10, d&c. 

• From the Repertory of Patent Inveatioiw, No. bcvii. New Series, London^ July* 1889.— 
BeMJiiljr4lli,iatt 
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Fia 66. 




wiiich cross each other, are not in contact, but perfectly insulated. The 
wires shown in this figfure. are all gecurt d {>ennanently, with their mercury 
cups, to one common ba^c board. The letters H, J, K, M, O and U repre- 
sent the places of the six finger keys, used in transmitting signals. There 
is, also, another key at 7, for uniting the wire, D and D. In this ^gure, 
however, the keys themselves aie omitted, in order to render more clear the 
vmngementof wires under and around them. Another figure, 67, is hei» 



FiQ. 67. 




introduced to iUustrate the plan of one set of wires and their two keys. In 
fllgore 67 is represented, in a top view, the two wooden keys, A and B, and 
their axes, at E and F* G is the battery, of which, 9 is dbe positive pde, 
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and 10 the n^gativepole. The small drdes, marked 1, 2, 3, 4, 5, 6, 7 and 8 
represent the mercury cupe. C and C, and also, D, are the extended wires. 
The keys, A and B, have each two wires, passing at right angles through 
the wooden lerer. Tlie wires of the key, A, are marked 1 and 2, and 5 and 
6y and those of thekey, B, are nuuked 3 and 4,and 7 and 8. These wires, 
directly over the mercury cups, are bent down a oonvenient length, so as to 
become immersed in the cups, when the lever is depressed, and rise out of 
them, when the lever is elevated. Now, if the key, A, is depressed, the 
cup, 1, is broug^ht in connection with cup 2 ; and 5 is connected with 6, by 
the wires, supported by the lever, being immersed in the mercury; and the 
key, B, not being depressed, there is no connection of tlie cup 3 with 4 ; or 
7 with S. At X and X, under the lever, are springs, which keep the lever 
elevated ; and, consequently, the wires out of the cups, when the keys are 
not pressed down. 

Fig. 68. 



A. a 




Figure 68 represents a side view of the lever, or key, A, and its axis at 
E. R is the platform supporting the standard of the axis ; the stationary 
wires; the battery, G; and the mercury cu})s, a, a and 10. X is the spi- 
ral spring, for the purpose of carrying back the lever, after the finger is taken 
off and sustaining it in its elevated position. Through the centre of the 
spiral, pa^^es a rod, with a head upon it at the top of the lever, to limit its 
upward motion. At its lower end, the rod is secured in the platform, R. 4 
and 8 are the two wires supported by the lever. A, and are seen to project 
down directly over the mercuiy cupe, a and a, so thai by depressing the 
key, they both enter the cups and form a metallic connection* The key, 
B, figure 67, has the same fixtures and is similaily arranged as the key, A, 
«epresented above. 

Figure 69 represents a top view of the arrangement of multipliers at the 
receiving station. R', and R' ; R, R, and R are six magnetic needles, 
or ban, each of which move freely upon a vertical axis paenng through 
their centres. The lower point of their axes is immersed in cups of mercury, 
in which also terminate the wires, I, I, I and L, Ij, Ij. The wires, D", 
A', B' and ore those coming from the transmiUitig station. A', B' and 
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C, each enter the needle arrangement, and first ptossing from left to right^ 
over the magnetic bars, R', R' aiitl R', in the direction of dieir length, thea 
down and under and round, making many turns, leave these three needles 
and pass under the needles, R, R and R, and in like manner from right to left 
round them, making a number of turns, then pass off and unite together, in 
the wire, 9, which is a continuation of D". This wire is called the common 
communiccUing wire^ and the wires, A', B' and C are called signal wires. 
At right angles, there projects from each magnetic bar, a metallic tapered 
arm, which rests against (he studs, V, V, V, V, V, V, when the needle is 
undisturbed. But when the needles are made to move in the direction, to 
cany the arms to the left, they are brought in o(mtact with the metallic stops, 
S, S, S and T, T, T. To each of these stops, it will be observed, a wire 
is soldered, and continued respectively from S, S, S to 1, 3, 5, and from T, 
T,Tto2, 4,6. It will also be observed, that from each of the mercury 
cups below the magnetic bars, the wires, I and L, and I and L, and I and 
L, proceed and unite in pairs at, L, L, L ; these three united wires are then 
continued, and the whole are joined in one at 8. The wires, 1, 2, 3, 4, 5, 6, 
are continued, in a manner hereafter to be described, and are connected 
with one pole of a battery. The wire, 8, is also continued and connected 
with the other pole. So that if any one of the needles should be made to 
move its £urm to tlie left, thereby coming in contact with its metallic stop, 
the circuit would be complete aud the current would pass along the wire^ 

• A', B' and (y an tlso^ oocsMOMUy, common eonmnBicating wires. 
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if for esampte, to the metallic stop, then to die ann, and to the magnetic 
bar; then to the axis; then to the mercury; ihen to the wire, I, and 
thence to the wife, 8w In the same manner the currant would pan if any 
other arm was hrougfat against its metallic stop. All the wires represented 
in this figure aro pennanendy secured in their places upon a common phi- 

In order to undeisland the combined opemtion of the keys and needlesi 
figura 70 is here introduced. The right hand figure, is the same as figuin 
69, and the left hand the same as figure 66. 



Fig. ra 



IVtmmniUHng 




Staiion, 



Staiitm, 



The wires, 1)", A', B' and C, are detached from tlieir corresponding 
wires of the transniiiuiig station, and it may be imag^ined that many miles 
of wire intervene and connect the two. In the left hand figure, those mer- 
cury cups above and Ijelow, 1 and 10, are joined by two vires passing 
through a moving lever, in the sanie manner as has been described in 
figure 67. We will, therefore, call the key, carrying these two connecting 
wices, H. In like manner the key for the cups above and below the num- 
bers, 2 and 20, is called J ; for 3 and 30, is K ; for 4 and 40, is M ; for 5 
and 50, is O ; for 6 and 60, is U. The key which connects the two mer* 
cuiy cups on the right and left of number 7, of the wire, D", is called 7. 
Theie am 7 keys; two for each batteiy, V,2f and 9^, and each wire, A', 
iand C ; and one for the commcm wire, D". 
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It will now appear, that if the key, U and 7, are depressed, ilie cups 
above and below, numbers 6 and 60 ; and the cups on each side of number 
7, will be connected together eo that the cunent leaving, P, or the positive 
pele of the batteiy, 3', goes to the lower cup, 50 ; then by the stationary 
CKM wire to upper, cup, 6; then pam to lower cvp, 6, by the wire 
supported by the lever, which is now pressed down, and iis aids im- 
mened in the two cape ; then along the wne, D, to the kft hand cup, 7 ; 

to the right hand cup, 7, by the wire supported' by the lever, 7, and 
which is immersed in the two cups ; then through the extended wire to 
D", of the reeewing station ; then through "9, to the two multiplying coils 
of the wire, C, deflecting the arm of the needle, R, to the right, against the 
fltop, y ; and the arm of the needle, R', to the left against the metallic 
atop, S, as indicated by the anow at S ; then along the extended wire, 
back to the lower cup, 60, of the transmitting station ; tlien to upper cup, 
60, through the wire ^^upported by the lever, U j tiien to N, the negative 
pole of the battery, J. 

It will be observed ot (he two needles, R and R', in the circuit of the 
same wire, C, that if R is detiecied to the right against the stop, V, then R' 
will be deflected to the left against the metallic stop, S. The current, to 
produce these deflections, being tlirough the wire C, in the contrary direc- 
tion to that indicated by the arrow of the wire, C. But if R is deflected to 
the left against the metallic stop, T, then R' will be deflected to the right against 
ihe stop, y. The current to produce these deflections, will then be througli 
the wire, C, in the direction of the arrow of that wire. The same effect is 
produced upon the ' two other pairs of needles of the wires, A' and also B'. 
These contiaiy movements of the two needles, when a eurretU is passing, 
are produced by the coils being so wound, (see figure 69,) that the wire 
passes round one needle in a contiaiy direction to what it does round the 
other. 

If, now, we depress the keys, O and 7, (he cups above and below, 5 and 
50, and on each side of number 7, will be connected. The fluid will then 
pass from P or jx)sitive pole of the battery, 3', to the lower cup, 50 ; then 
through the key wire to upper cup, 50; then along the extended wire, C 
to llie receiving station ; then tlirough the coils of the niuhipliers, de- 
flecting the arm of the needle, R, to the left against the metallic stop, 
T ; and the arm of the needle, R', to the right iigainst the stop, y, as in- 
dicated by the arrow at V ; then to wire, 9 and D" ; then along the extend- 
ed wire back to the transmitting station, to the right hand cup, 7 ; then by 
ihe key wire to the left hand cup, 7 ; then to wire, D ; then to upper cup^ 
5 \ and through the key wire to lower cup, 5 \ then by the cross wire IK» 
upper cup, 60, and then to N, or negative pole of the battery. 
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. We have now shown the route of the current, when the keys, U and 7 ; 
and the keys, O and 7, were ilepmBed. It will be observed, that when the 
keys, U and 7 were used, the cunrent through the wire, Df, was from Iqft to 
right ; and when the keys, O and 7, were used, the curreot was from right 
to kft. Thus, by means <rf the six keys, the current of each battery may 
^ ht made to pass in either direction through the common eommunkating 
wile, jy*. By the keys, U, M, J, wiih T, the current is made to pass fiom 
left to right along the wire, D". By the keys, O, K, 11, with 7, the cur^ 
rent is made to pass from ri^ht to left along liie wire, D". Hy lhe.«e six 
keys, nil those various deflections of the six needlos are produced, which 
are iierossary to close the circuit of such of the wires, 1, 2, 3, 4, 5, 6, with 
the wire, 8, iis are recjuired for marking the signals desired, on an instru- 
ment now to be described. 

Fig. 71. 




Figure 71 represents a top view of that part of the instrument at the re- 

aeiving' station, by which tlie sijrnals are recorded. The seven wires on the 
left of the %ure are a coiitiiiuiition of those wires, marked 1,2,3,4,5,0, 
and 8, in fii^ure 70. The first six pass tluouf^h a wooden support, h and b, 
and terminate upon the edge of tlie platinum rings, a,a a,a,a and a, 
forming a metallic contact. The six platinum rings surround a wood(Mi 
insulating cylinder, t, which revolves upon axes in the standards, /i and L 
The rings are iroflw? where they come in contact with the wooden toiler, 
and are bevelled to an etige where they come in contact with the sij( wires. 
25 
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T represents a compound battaiy, with one pol« of iiiuch> wlie 8, fipom the 

needle arrangement, figure 70, is connected, and from the other pole the 
wire proceeds to the electro magnet, Z, Z ; it then passes on and is brought 
in conneciioii with the metallic cylinder, f/, a( the point, o-. The cylinder, 
</, revolves upon axes, and is 8U{)p()rt(Hl in the standards, k and /. To the 
cylinder is attached a barrel, ii, u\Km which is wound a cord, supporting 
the weight, e, by which liie cylinder is made to revolve. C, C, repreaeots a 
prepared fabric, such as calico, (impregnated with hydriodate of potass and 
muriate of li Die,) and is placed between tlie platinum rings, a, a, a, a, o^a, 
and the metallic cylinder, d: o is a cog wheel upon the end of the axis of 
die cylinder, and is connected with oiher machineiy, omitted here, hut 
shown in figore 73, which is a side elevation of part of figure 71 : o is die 

Fig. 72. 




cog wheel, (figure 72,) on (he arbor of the cylinder, d. B and B, are the 
two sides of the fiaine containing the clock work, and is secured to the plat- 
form, R: is a part only of the metallic cylinder, upon which is seen a 
portion of (he prepared fabric, K. The cog wheel, o, drives the pinion, A, 
on the shaft of the fly vane, G. M is an end view of the electro magnet, 
(represented by Z, Z, in figure 71 ,) of which N and P are the two ends of 
the wire composing the helix. D is its armature, constructed so as to move 
upon an axis represented by two small circles. To tlie armature are con- 
nected, and capable of moving with it, two aims, £ and 1, which project, so 
as to come in contact with the pallet, a, of the fly, G. F is a spiral spring, 
one end of which is fastened to the armature, D, and the other pasies 
through a vertical hole in the screw, S, in the bar, T, by which the aimatare 
is held up in the position now seen, when not alliacted by the electro 
mt^et. Now, if the wires, N and connected with baltezy, Y, (%iue 71,) 
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have their circuit closed, the current passing through the hehx of the mag- 
net, M, brings down the armature, D, in the direction of the arrow, which 
raises the arm, I, against which tlie pallet, a, of the fly vane, is resting, and 
releases the fly. It then makes a half revolution and is again arrested by 
the pallet against the lower arm, E, and the cylinder, rf, with its fabric, has 
advanced a half division. If the circuit is now broken, the armature, D, is 
carried up by the spring, F, at the same time the arm, E, releases the 
pallet, a, and the fly makes another half revolution, and is again stopped 
by the arm, I. The cylinder has now made another advance of half a 
division, which, together, makes a whole division the fabric has advanced. 
The purposes for which this is designed will now be described. 

Fig. 73. 




Figure 73 represents a top view of the whole apparatus of the rcceivhig- 
station. The fabric, C, C, is marked in equal divisions across it, and in 
six equal divisions, in the directions of its length, thus marking it into 
squares. Each platinum ring, a, a, a, &c. (when the instrument is not in 
in operation,) is in contact with the fabric at the middle of the squares 
across the fabric. It will be observed, that the wires 1, 2, 3, 4,5, 6 are in 
connection with tlie battery, Y, and the circuit complete, except at the arms 
of the needles. Suppose, for example, the arm of the needle, R', of the wire, 
C, is brought up against the stop of the wire, 5, at S; the circuit is then 
closed, and the current leaves the battery, and passes to the electro magnet, 
(causing the cylinder and fabric to move half a division,) then to the metal- 
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' lie cylinder, d; Chen liiiough the fabric, e', tfy iesting upon the cyliioider, 
(wheie it is in contact with the platinum ring) a, of the wire, then lo the 
platinum ritig; then to wire'iS; then to the metallic stop, S ; then to the 
ami of ihe needle, along its axis to the mercury ; then to the wire, I ; 

then to wire, S, and to the other jwle of the battery, Y. Thus a current is 
passed through the prepared fabric, and a mark produced thereon, in the 
middle of its square. If the circuit is now broken, the cylinder moves 
aiiuiher half division, which will bring the rings to the centre of the squares, 
ready for tlie next signal. 

But one battery, Y, is used for all the six circuits, formed with the wire, 
8 ; so that, when three of the circuits are closed at the same instant, as will 
be shown liereafter, the current passes through the three wires of their res- 
pective circuits, making each their appropriate marie upon the fabric. 

We now proceed to describe the manner of operating with the two instfU- 
' ments, at their respective stations : and, first, we must here designate each 
needle by its own peculiar mark of reference. Let'the two needles upon 
the wire, be denoted by. A, S and A, T ; those of the wire,B', by B,'S 
and B, T; and those of the wire, C, by C, S and C, T. It will appear 
obvii>uSj lioiii the foregoing" description, that but one needle of each 7/-/re,A', 
B', C, can be made lo close its circuit at the same instant. However, two 
needles, or three needles of (lifferent wirts^ may close their circuits at the 
same instant, but no higher number tlian tliree. The various combinations 
of one mark, hoo marks, and three mariss, upon the same row of six cnm 
divisions of the fabric, constitute the characters representing letters. 

Fig. 74. V 
London. — TrmismittiJig ^aiioJi. 
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Figure 74 represents the traimnittiiig station, which may be supposed to 
bQ Jjondotif and figuse 75, the receiving station, which may be at JBirmitiff- 
AoflfrWiih four wires extending from station to station/ or three only, if the . 
grcmd be tubflitut^ for the wire, D, D". The wires, D, A, B and 
a|e wffpQKied to be united with D^'^ A', B' and reflectively. Now, if W9 , 
dq[ii|aMtbe keys, in th« following order, we shall, for each key, have the 
following defleetioDS of the two needles, belonging to each key. 

No. 1. 

The Jceys, H, 7, moves the arm, A, S, to the right, A, T, to the lefu 

« J, 7, « A,S, " left, A, T, " right 

«« K, 7, « B,S, " right, B,T, «« left, 

« M,7, <* B, S, " left, B, T, «* right 

« 0,7, *< C, S, « right, C,T, « left. 

« U,7, «* C,S, « left, C,T, « right 

These are all the various deflections which it is possible to give the six 
needles. Those, however, which deflect to the rii^ht, not dosing the circuit, 
produce no eflect, and are of no account We will, tlierefore, omit them, 
and simply give the table, thus : 

No. 2. 

The keys, H, 7, move the arm A, T, to the left. No. 1. 



<{ 

tt 

u 



A, S, 

B, T, 

B, S, 

C, T, 
C,S, 

Fig. 75 

BiBUiNopAM. — Receiving Station. 



J, 7, 
K,7, 
M,7, 
O, 7, 
U,7, 



U 
(( 
(C 

u 
ti 



u 
u 
u 
a 
u 



« 2. 

« 4. 

« 5. 

« 6. 




Digitized by Google 



198 

In the followiog table, the first column represeniB the keys, which when 
depressed, produce a deflectioa of the needles, (represented in the columns, 
■eeoivly third and fourth,) by means of their batteries, and thus closiiig the 
cucuit of the wires, 1 , 2, 3, 4, 5 and 6, by which the fluid, is made to pass 
through the prepared fiibric, and mark upon its space, or spaces, numbered 
1 , 2, 3,4, 6 and 6, In the fifth column. In the sixth column are the letten 
which the marks upon the fabric are intended to represent 



Keys. 


Needles. 


NeedlM. 


N«adlM. 


SpMM on Fabdc. Letten 


H, 7, 


A, T, 








A. 


J, 7, 


A, S, 






2, 


B. 


K, 7, 


B, T, 








C. 


M,7, 


B, S, 








D. 


0,7, 


C, T, 








E. 


U,T, 


C,S, 








p. 


H, K, 7, 


A,T, 


B,T, 




1,3, 


G. 


J, M, 7, 


A, S, 


B, S, 


• 


2, 4, 


mm* 

H. 


K, O, 7, 


B, T, 


C,T, 




3, 6, 


I. 


M, U, 7, 


B, S, 


c, s, 




4, 6, 


J. 


H, 0, 7, 


A, T, 


C, T, 




1,5, 


K. 


J, V, T, 


A, S, 


c, s, 




2, 6, 


L. 


H,M, 


A, T, 


B, S, 




1,4, 


M. 


J, K, 


A, S, 


B,T, 




2, 3, 


XT 

N. 


K, U, 


B, T, 


c,s. 




3, 6, 


0. 


M, 0, 


B, S, 






4, 5, 


P. 


H,U, 


A, T, 


c, s, 




1,6, 


a 


J, O, 


A,S, 


0,T, 




2,«, 


R. 


B,K,0,T, 


A,T, 


B,T, 


C,T, 


1, 3, 5, 


S. 


J, M, U, 7, 


A, S, 


B,8, 


0,8, 


2,4,6, 


T. 


H, U, 


A,T, 


B,T, 


c,s, 


1, 3, 6, 


U. 


J, M, 0, 


A., 3 J 


B,S, 


C,T, 


2, 4, 5, 


T. 


H,M,U, 


A,T, 


B, S, 


c, s, 


1, 4, 6, 


W. 


J, K, U, 


A, S, 


B,T, 


c, s, 


2, 3, 6, 


X. 


H,M,0, 


A,T, 


B, S, 


C,T, 


1,4, 5, 


Y. 


J, K, 0, 


A, S, 


B,T, 


C, T, 


2, 3, 5, 


Z. 



2)?/cgTap^ Letters. 



2 . * • . 

3 « . • . • • * . • 

4 • • •«••• 

5 * ••• ••• • 

^ ABGDfiFQHiiKLMNOPdRSTUVWXYZ 
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The above TepieseDts the telegraphic chamcten marked upOD the pre- 
pared ftbric. The Bpaces are numbered from the top. 
The first six of the telegraphic letters require each a signal wire, and the 

common wire, D, with one battery. 

The next six require each two sio^nal wires, with uvo batteries, whose 
joint currents pass in the same direction on the common wire, D. 

The next six require each two signal wires only, with two batteries, joined 
together so as to form a compound battery. The negative pole of one,coa- 
nected with the positive pole of tlie other. 

The next two require each three signal wires, with three batteries, whose 
jmnt currents paas in the same direction along the common wire, D. 

The next six require each, three signal wires only, with three batteries. ■ 
One of the signal wires with its battery is used as a common wire for the 
other two. Hence the current of the two batteries of the two signal wires 
unite in one, and are connected with the battery of the common wire as a 
compound battery. 

With what rapidity these letters may be formed, does not appear, or to 
what extent the plan has been carried out 



Bain's Printing Telegrap/i, 

The following description of Mr. Bain's plan of what he calls an electro 
magii'^tir. printing telegraph, is taken from a work entitled, "An account 
of sonu* roinarlcable applications of liie electric fluid to tJie useful arts, by 
Alexander I^iin. Edited by John Fuilaison, Tvsq. London, 1843." 

It appears from this work that Mr. Bain's plan was invented in 1840, and 
the following certificate ^ given in reference to the date of its first operation. 

PfiaOElVAI. SXAEET, CL£&K£NW£IJ., iil^g". 28, 1842. 

Deaii Sir — ^In reference to your application, I recollect visiting you at 
your apartments in Wigmore street, early in July, 1840, when you showed 
tte the model of your electro magnetic printing telegraph, with which you 
printed my name at the time. You also showed mc a model of your electro 
magnetic clock, and expiauicd to me the principles and utility of them. 

I remain, dear sir, yours, respectfully, 

ROBERT C. PINKERTON. 

To Mr. Alexander Bain. 

Figures 76 and 77 exhibit the airsngements of Mr. Bain's telegraph. 
Both figuies are the same, representing one as being at PerlsmmtfA, and 
the other at London* The same lettets will refer to either instrument : dp 
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i and A, represent tlie si^al dials, insulated from the machine. X is a 
hand or pointer. The small dots represent twelve holes in the dial, corres- 
ponding with tlie twelve signals, and two Manks, 1, 2,3, 4, 6, 6, 7, 8, 9,0. 
U is a similar hole over the starling point of the hand, X. R is a coil of 
wire, freely suspended on centres. K and K, is a compound permanent 
magnet, placed witliin the coil, and immovably fixed upon tlie frame of 
the machine. J and J are sections of similar permanent magnets. S is a 
spiral spring, (and there is another on the opposite side,) which conveys the 
electric current to the wire coil, and at the same time leaves tlie coil free to 
move in obedience to the magnetic influence. So long as the electricity is 
piissing, the wire coil continues to be deflected, but the instant the electric 
current is broken, the spiings, S, bring back the coil to its natural position.* 

Fig. 76. 
Portsmouth. 




• Mr. Bain means, by the deflected potition of the coil, (when the current is passing.) its 
horixontal position, as shown in the figure. Its na/ura/ position, (when the current is broken,) 
is the elevation of the left hand end of the coil, in the direction of the arrow, carried up by the 
power of the spring, at the centre of the coil. This action of the spring is overcome, when the 
current is passing, to such a degree, as to bring the coil to the horizontal position as represent- 
ed in the figure. 
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L is an arm fixed to, and carried by the wire coil, R and R, to stop the 
rotation of the machinery. B is a main spring barrel, acting on the train ; 
of wheels, G, H and 1, which communicate motion to the governor, W, 
and the hand, X. On the arbor of the wheel, H, is fixed a type wheel, C, 
at a little distance from the paper cylinder. A, on which the messages are 
to be imprinted. P is a second main spring barrel, with its train of wheels, 
M, O. Q, is a fly, or vane. On the arbor of tlie wheel, o, there is a crank, 
V, and two pallets, a and which prevent the train of wheels from, 
rotating, by coming in contact with the lever, Z. When the telegraph is 
not at work, a current of electricity is constandy passing from the Ports- 
Tuouth pUUe^ buried in the ground, through the moisture of tlie earth, to the 
plate in the ground at the London station. From the copper plate of that 

Fig. 77. 
London. 




station the electric current passes up through the freely suspended multi- 
plying coil, R and R, (which it deflects to the horizontal position,) into the 
machinery, and thence to the dial, by means of a metal pin, inserted in the 
hole, U; from the dial it passes by a single insulated conducting wire, 1, 
suspended in the air, back to the first machine ; traversing which, it passes 
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through the freely Biupended multiplied coil, R and R, which it deflects, 
also, to the horizontal pofitioii to the pl&te ft€m whence il stBited, and thne 
completee the circuit 

^'Wheii a communicalioii is to be tnuismitted from either end of the Une 
(one slalioa only being able to transmit at a time,) the operator draws out 
the meta) pin from the hole, U, in the dial of his machine ; the electric dr- 
ouit is then broken, and the ends of the multiplying coils, R and R, at both 
stations are carried upwards, in the direction of ihe arrow, by the force of the 
spiral springs. The arms, L, attached to the two coils, moving to the right, 
release the lever, Y, which lenves the machinery free to rotate, and as the 
moving and regulating powers are the :^aiac at both places,* tlie machines 
go accurately together; that is, tlie hands of both machines pass over simi- 
lar signals at the same i/M/a/// of time, und similar types are continually 
brought opposite to the printing cylinders at the same moment. An inspec- 
tion of the wheel work will show, that this movement will have caused the 
governor, W, to make several revolutions, and the divergence of tlie balls, 
in obedience to centrifugal force, will have raised one end of the lever, Z, 
and depressed the other, which allows the pallet, a, to escape; but the rota- 
tion of the arbor is still opposed by contact with the second pallet, 6. The 
opeiator having inserted the metal {nn in the hole, under the signal which 
he wishes to communicate, the moment the hand of the dial comes m con- 
tact with it, the circuit is again completed, and both machines are stopped 
inatandy. The governor balls, collapsing, depress the left hand end of the 
lever, Z, clear the pallet, b, and this allows the crank spindle, ,y, to make 
one rt: volution. 

"I'he motion of the crank by means of the crank rod, T, acting on the 
lever, E, presses the type a?riinsi Uie p<iper cylinder, A, and leaves an im- 
press upon the paper; at the sarne time, a spring, e, attached to an arm of 
the lever, E, takes into a tooth of the small ratchet wheel, D, on the spin- 
dle of the long pinion, F, which takes into and drives the cylinder wheel ; 
so that the crank apparatus, going back to its former position, after impres- 
smg a letter, moves the signal cylinder fonvard, and presents a fresh surface 
to the action of the next type. As the cylinder moves round, it has also a 
spiral motion upward, which causes the message to be printed in a continu- 
ous spiral line until the cylinder is filled.t In order to mark, in a distinct 
and legible manner, die letters printed by the apparatus, two thicknesses of 

* It is absolutely necessaiy to the certain and aeeorate performance of the two machines, that 
Mrmofrmento •hodd be tyneluoiileal, or sIm a diftrent figura, « ligiiil, horn ttst inlnidad 
by Hit opentor rttiM tiSBMiitliBgslatiaii, nsfbe gir«B at tba ncciviai; statkii. 

tTbia contrivance for moring the paper is exactly rimilar to ttat in ^raf. Mono*k JM wtedd 
flfUs tdsyn^mado in 1887, for tUPatftnt OiBce. 
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riband, saturated with printing ink and dyed, are supported by two roUen 
80 as to inteipose between the type wheel and the cylinder; (the rollers are 
not shown in the figure, to prevent confudoii.) If a second copy of the 
meange, thus simultaoeously printed at two distant places, is desired at 
Mlher, a slip<tf white paper is placed between the ribands to receive the 
imprint at the same time as the eyUnder." 

Fzo. 7a 




Figure 78 represents a top view of the coil and magnets of Mr. Bsin^ 
machine. B is the compound permanent magnet, with six ban. N is the 
north pole, and S the south pole. A, A are Uie sides of the brass frame 

containing the coils; C are the spiral springs on each side : a and a is 
the axis of the coil: o, o, is a part of the frame containing tlie clock work, 
(not shown in this figure,) supporting one centre of the coil, and I and I a 
support for the other centre. N and P are the wires, one of which is in 
connection with the ground, and the other with the extended wire. When 
the circuit is closed, and the current from P pole of the battery is in the 
direction of the arrow above, and then through the coil to the other pole, 
N, in the direction of the arrow below ; the end, D, of the coil, will be de> 
pressed, and the end, U, will rise ; reverse the current and the effect is the 
elevation of the end, D, <rf tha coil, and the dqwesrion of (he end^ U. 



Wheatsione^s Rotating Disc Telegraphy inverUedy 1841 

Figure 79 represents that portion of the instrument which belongs to the 
transmitting station, of which, K, is a circular disc, with the alphabet and 
numerals, marked in two concentric circles upon it : a are handles project- 
ing from its rim, one to every letter, by means of which, the disc is turned 
upon its axis, and brought to that position, 6, required for signalizing a letter. 
O is a side view of the disc, K : / is the rim of the disc, with its holders : k 
k a portion of the axis of the disc, shown as broken off: e repnsents a sil- 
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ver band surrounding a pulley, or hub, upon the axis, and directly behind 
the disc. Upon the hub are metallic ribs, 6, parallel with its axis, corres- 
ponding in number to the letters on the dial. Each rib fonns a metallic 
contact with the silver band, c, and are separated from each other by pieces 
of ivory, fastened to ihe hub. Both the ribs and ivory pieces are made per- 
fectly smooth and even upon their surface : e is a metallic spring with a 
portion of it pressing against that portion of the hub between the silver 
band, c, and the disc, in such a manner that when the disc is turned, the 
metallic ribs and ivoiy pieces shall alternately corae in contact with it To 
this spring is soldered a wire connected with one pole of the battery, and 
from the other pole proceeds the* wire, n: d k another metallic spring, 
similar to e, but pressing on/y upon the silver band, with which it is always 
in contact, and to which a wire,/^, is soldered. Whenever the spring, is 
in contact with any of the metallic ribs, there is a continuous connection 
from n to j5, viz. from/?, to the spring in contact with the silver band, c, 
thence to the rib with which the spring, #?, is in contact ; then to the spring, 
e, then to the battery, ^, and then to the wire, ?i. If, however, the disc, O, 
should be turned, so that the spring, e, is in contact w'ith the ivory, then 
the circuit is broken at that point, aud in this manner the circuit is alter- 
nately broken and closed as the wheel, O, is turned from one letter to 
another by means of the handles at L 
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Figure 80 represents a side elevation of Uxe dial and clock work of the 
receiving sUUion, A represents tin edge view of the electro magnet, from 
which proceed the two wires, v and which connect with the wires, n and 
jPf of figure 79. J and J is the braaEi frame containing the wheel woik, 0 
and E ; the pin wheel, D ; the dial plate, I ; and the barrel, B, which is 
driven by a wdght and cotd. In the side of the wheel, D, are pins pro- 
jecting from the rim, parallel with the axis, and are equal in number to 
diviaions, or letters, upon the dial, I. They are, however, plaeed alter- 
nately on each side of the rim. P is the armature of the magnet, fastened 
upon a horizontal rod, sliding freely through the standards, 1 and 2. G 
represents a spring, fastened to the frame, J, and which carries back the 
armature, F, when the magnet has ceased to attract it. From the armature 
there extends downward an arm, K, which, as it approaciies tiie pin wheel, 
D, presents two arms, or pallets, one on eacli side of the wheel. These pal- 
lets are so ananged with regard to the pins, that if one pallet releases a pin 
on one side of the wiieel, the eame movement will cause the other pallet on 
the other side, to arrest the motion d the wheel by its striking against the 
next alternate pin. H and I is an edge view of the circular dial, enclosed in 
a case, with a single opening at O, so that only one letter at a time can be 
«een. This dial, I, is ui every respect marked as the disc in figure 79. 

Figure 81 represents the two instruments. O the iranamittinff instru- 
ment, and the right hand figure the receiving' instrument The wires, v 
and 4, are respectively connected with p and ?«. It will be observed, that 
the armature, F, is not attracted, and that the right hand pallet is checking 
the pin wheel, so that the dial is stationary. If, however, the disc, /, is 
turned so that the circuit is completed, by the contact of the spring, e, with 
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Fio. 81 



1 




one of the ribs, instantly the armature is attracted by the electio magnet, 
which will carry the right hand pallet away from the pin wheel, and which 
will then move by the action of the weight upon the barrel, B, until it is 
checked by the left hand pallet, which had advanced to the wheel at the 
same time the other receded. This single operation has moved the disc 
one division and the armature is still attracted. Now let the disc, o, be 
turned until the spring, e, has been passed by the rib, and is in contact with 
the ivory only, instantly the current ceases; the armature, F, recedes from 
the magnet by the action of the spring, G ; this has taken the left hand 
pallet from the pin wheel, which is permitted to move until the next pin 
strikes against the right hand pallet. This has now brought another letter 
in front of the aperture at H. Thus it will be seen, that the design of this 
instrument is to bring into view, at the aperture such letters as are required 
in transmitting a message. 

Suppose letter A, is at the point, 6, of the disc ; and letter A of the dial 
is opposite the opening ; the instrument is now ready to transmit, and let 
the letter,!, be the first of the message. The operator gently turns the disc 
round in the direction of the arrow, so that each time the circuit is brokea 
a new letter appears at the dial, and each time it is closed by the operation 
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of Uie pallets, in checking and releasing the pin w lu t l. This is its opera 
tion until Uie letter, 1, has reaciied the point, 6, when a short pause is made. 
The next letter, H, requires but one movement of the diac, thenfoUoway A; 
theUyV; and then, E. 

In relatioicto^s instrument, Professor Daniell ntys : "We can only fur- 
ther briefly aSdtre to two of the most important modifications of this inven- 
tion, which Prof. Wheatstone has made for specific purposes. By substitu- 
ting for the paper disc, on the circumference of which the letters are printed, 
a thin disc of brass, cut from the circumference to the centre, so as to fomn 
Hi springs, on the extremities of which, types, or pimches, are placed, and 
adding a mechanism the detent of which, acted on by an electro magnet, 
causes a hammer to strike tlie punch against a cylinder, round vvliich are 
rolled, alternately, several sheets of white paper, and of the blackened paper 
used in the manifold writing apparaLus, he has been enabled to obtain, 
without ])iesenting any resistance to the t5'pe wheel, several distinct prmted 
copies at tlie same time of the message transmitted.* 

Mr. Wheatstone has recently so modified his telegraph as to use two 
needles, or galvanometers, and two extended wires, with the ground as 
half the circuit for the two wires. He has thus adopted Pbof. Mobss's 
jdtm of using the ground as a common conductor for two or more wires;, 
He, however, still requires two wires for ofie independent line of communi- 
cation ; one station only being able to communicate at a same time. He 
has no mode of recording his message, but depends upon the watchful 
eye of the attendant His code of signals are based upon Schilling's plan, 
heretofore described, page 155, and also Gauss and Weber's, page 156, from 
whom he soeins to liavc obtained his idea. 

The two needles, or g-alvanometers, stand side by side, one of which is 
railed the Icji needle and ilie other the risi'ht needle. Tiiese two needles 
are placed directly in front of the person who transmits. There are, also, 
in front, two handles, one for each hand, with which the operator transmits 
a message, closing and brealdng the circtiii of the two wires. His signals 
are made thus : The upper half of the left hand needle moving to the left 
twice, gives, a; three times, b ; once to the right and once to the left, e ; 
once to the left and once Co the rigflit, d; and, in like manner, for the other 
letters of the alphabet, as shown in the table which follows. 



Left Handle Needle. 



11, 


A. 




E. 


111, 


B. 




F. 




C. 


rrr, 


G. 


It, 


D. 







Right Hand NMdk. 



1, 


H. 


Ir, 


M. 


11, 


I. 


r, 


N. 


111, 


K. 


n-, 


O. 




L. 


rrr. 


P. 
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Joint AictfM of M Naadlat. 



I. 1, It 

u, u, s 

111, lU, T. 

r« r, 

Xtf IT) X. 

nr ♦ rrr, Y. 



r, completed. 
11, rr, I imdenCand, or yes. 
rl, rl, I do noC understand, or na 



rl, rl, 


1. 






Ir, Ir, 


2. 








3. 




4 






rl, rl, 
lr,lr. 


6. 






6. 








7. 






hi 


a 


11, 11, 




11, 11, 


9. 






r,r, 


0. 



Mr. Wheatstone does not appear to be aware of aU the advantages of this, 
bis latest plan of using two needles and two wires, since some of his signals 
for the numerals^ are repetitimis of his l^er signals, and require four de- 
flections of a single needle, with a pause between the two first deflections, 

and the two last, and for so^iie other sig-nals he requires as many as three 
deflections of a signal needle. He has like\vise, apparently, for \v;>nt of 
siiiiple signals, omitted the letter?, J, Q, V, Z. He could with j>erfect 
ease, obtain from his two wires and two needles, sixty-four different signals, 
requiring the time of only two deflections, each, and using but one hand for 
manipulating four keys, instead of both hands, as in his present plan. The 
author has demonstrated it by actual experiment 
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